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For Neic Weapon Systemn . . ■ 


Engineer Holds Buying and Selling Key 


The 1955-56 Aviation Week Buyers’ 
Guide is geared to keep pace with Uie revo- 
lutionary changes forced upon the aircraft 
industry by the introduction of the iceapon 
system. 

The key man in the buying and selling of 
weapons note is the engineer. To his major 
function as researcher, developer or de- 
signer, he has added two roles of equal im- 
portance; he is his own salesman and his 
own purchasing agent. 

At the same time, the traditional tasks 
of salesmen and buyers have been extended 
to include new supporting functions in ad- 
vising and aiding engineers in the many 
nuances of contract negotiations, prices and 
schedules. 

Working together rcithin the organiza- 
tional framework of the weapon system, the 
sales, buying and design teams have achieved 
a technical unity that was impossible under 
the original scheme of separate depart- 
ments. 

This first Aviation Week Buyers' Guide 
was planned to help these teams in their 
major task of strengthening the air power 
of the free world during the age of peril. 

Two major factors lia\’e placed responsibility 
for weapon svstem procurement squareK' in the 
laps of the engineers; 

• Technical complexitv of new systems demands 
that they be sold bv engineers to engineers. 
They ha\'e specialized knowledge necessar)’ to 
buy or sell a coinputer<ontrolled system, a 
rocket motor injection head, or a magnetic 
amplifier. 

• Time can be saved and the possibility of mis- 
understanding avoided bv the engineering pur- 
chase or sales of engineered systems, rather than 
b\- following the old routes with salesmen or 
purchasing agents as middlemen. 

But while the engineer has the design know- 
how, he doesn’t know where to go or \s-hom 
to see; the opposite is true for the salesman or 
the buyer. 

In extreme cases, these people don’t c\’en 
know— let alone understand— each others' prob- 
lems. 

For those reasons, this Buyers’ Guide is di- 


\'ided into three major groups of material; the 
first is a series of articles on the techniques of 
doing business with the military services and the 
airlines; the second is a detailed listing of the 
people who do the buying for the military serv- 
ices and the airlines; the third is a comprehen- 
sive listing of the myriad of manufactured items 
that make up the shinv interceptor, the colorful 
airliner and the black-and-white missile. 

SECTIONS OF GUIDE 

One of the many new features of the Avia- 
tion Week Buyers' Guide is the division of 
manufactured products listing into six separate 
sections. 

This has been done for maximum con\en- 
ience in finding any particular item. The six 
sections include: 

• Section A: Aircraft. The products that are 
installed either complete or as major systems in 
an airplane are listed within this section. Power- 
plants, major components, such complete units 
as seats or control assemblies are to be found 
in Section A. But the section does not include 
fasteners, hardware, raw materials and other 
items that are common to airplanes, missiles, 
\’ehicles and avionic equipments; they are listed 
separately. 

• Section B: Missiles. During the past decade, 
the guided missile has grown from an engineer- 
ing toy to an ojjerational field weapon system, 
and as such, is treated separately in a section of 
its own. Listings are similar to those in Section 
A, but are applicable specifically to missiles. Spe- 
cialized supporting equipment, such as missile 
launchers, are also listed, but common support 
items are not included here. 

• Section C; Avionics. The 100-fold growth of 
this new industrs- over the past fifteen years is 
reflected in the galaxy of specialized equipment 
listings in this section. Tlie items include all the 
common parts— tubes, transistors, switches and 
iheostats— that are the building blocks of the 
complex equipments. Listed also are the large 
radars and computers, fire-control systems and 
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specialized units that supplement and extend 
man’s knowledge and control of a weapon, 

• Section D; Supporting Equipment. Inthcdc- 
'.clopmciit of a weapon ss’stcin, one of the first 
things the manufacturer realizes is that he has to 
build or buy a lot more than an airplane or a 
missile. lie may have to supply automotive 
equipment or sixcial trainers or teach a seminar 
course. Tlie increasing importance of the task of 
support of a weapon s\stcm is recognized by set- 
ting these items ajiart in a category of their own. 
These are the “. . . shoes and ships and sealing- 
wax - . .” items, from office furniture to explosir'e 
ri\'ets. from machine tools to jraint and lacquer. 
This section includes all the hardware items, 
fasteners, raw materials and sctriccs that go into 
supporting functions. 

• Section E: Nuclear Systems. Tire aircraft in- 
dustry is deeply imoh'cd with t)ie atom and the 
energy in its miclcus. \Vith almost es’ery major 
aircraft company conducting studies of unclear 
power, the next few years should see the comple- 
tion of at least one nuclear engine for aircraft 
])ropnlsion. Tliis section lists not only certain 
tangible items related to nuclear svstems, but 
also— in recognition of one of the major iirob- 
lems facing the industry— the academic and Gov - 
ernment centers of training and education in 
this newest scicncc. 

• Section F; Airline and Airport Equipment. 
The burgeoning business of air transportation 
has far outstripped almost every prediction ever 
made for its growth. In this section arc listed 
the hundreds of companies, small and large, that 
sell transportation of people or cargo; the manu- 
facturers of large fixed items like hangars and 
runways and lighting systems; and the services of 
airport constructors. 

SPEEDING DEVELOPMENT 

The major aim of efficient buying is the same 
as that of efficient engineering; to reduce the 
development time lag between the prototvpe 
and production items. During the past few 
months, these changes have been made bv the 
military in an attempt to cut months off the 
development cycle: 

• Purchasing operations have been streamlined. 
Both the Air Force and the Naw have reorgan- 
ized and redirected their purchasing efforts to 
eliminate unnecessary frills, and to make it easier 

MID-DECEMBER 1955— AVIATION WEEK BUYERS' GUIDE 


HOW TO USE THE GUIDE 
If you are designing . . . 

You will find the names of prospective 
maiiufachirers and suppliers of the items 
yon may require in six sections of product 
listings. 

!f you are selling . , . 

You will find the names of the buyers of 
complete systems and components for the 
military services and the commercial air- 
lines listed between pages IS and 26. You 
will find maniifactnrcTs listed in sis sepa- 
rate product sections. 

If you are buying . . . 

You will find many new names of prospec- 
tive suppliers and subcontractors among 
the six product listing sections. 

Advertisers in the 1955-56 Aviation Week 
Buyen' Guide are listed in bold face capital 
letters. 


for a prospective supplier to do business with 
them. 

• Requirements are being shared with industry. 
In tackling the knottv problem of how best to 
buy research and development, USAF’s Air Re- 
search and Development Command has set in 
motion a new plan for sharing its thoughts on 
future weapons needs with industry. In effect, 
ARDC is trading its long-secret studies of future 
requirements for time saved in the development 
cycle. 

On the side of industry, some companies have 
developed special techniques for aiding their 
prospective subcontractors and suppliers. Among 
these is Boeing, whose symposium for subcon- 
tractors is described just at the start of Section A. 

Airline buying follows a different pattern for 
each different operator. The procedures of four 
of the major carriers serving this coimtn' are dc- 
lailcd as an introduction to Section F. 

The aircraft industry represents a SlO-billion 
annual market for the next two or three years. It 
offers a prospective sale for almost every- imagi- 
nable manufactured item or proffered service. 

This AviATtoN W'eek Buyers’ Guide is the 
first new approach to understanding and reach- 
ing that market. 


BUSINESS FORECAST 


Sales Near $10 Billion Mark for 1956 

By Robert Hotz 


The aircraft industry will continue close 
to its post-war peak levels during 1956. Out- 
look is for a stable military production of 
airframes, gas turbine engines, missiles and 
avionic gear at about the 1955 level with an 
increase in commercial production of trans- 
port aircraft for the airlines an/1 executive 
type planes for the groioin^ business flying 
market. 

Profits for 1955 will remain close to the 
1954 level for the industry as a whole but 
with larger discrepancies between the net in- 
comes of individual firms as results of the 
neiv military policy of selective buying be- 
come more pronounced. The profit picture 
for some firms ivill be clouded by effects of 
the Renegotiation Act. The Renegotiation 
Board has nearly completed its redetermina- 
lions of 1952 profits in the aircraft indus- 
try and will soon start checking the increased 
profits of 1953, 

The industry will place heavy emphasis on re- 
search and development activity as the premiums 
in military business for technological break- 
throughs on new aerial weapons systems become 
greater. Much of the industry’s capital expendi- 
tures will be for new development facilities in- 
cluding supersonic wind tunnels, gas turbine 
engine laboratories, and missile test facilities. 

Military customers — the Air Force, Navy and 
Army — will continue to take the largest slice of the 
aircraft industry output during 1956. The three 
services have about S25 billion available in funds, 
appropriated by Congress but not yet expended, for 
aerial weapons system hardware and support. 

Military sales will continue at about the 8.5 
billion level of the 1954-55 period during 1956 
while commercial business including both the air- 
line and executive plane market will run close to 
the billion dollar mark. 

Three factors are the principal influences in the 
aircraft industry: 


1. The rapid progress being made by the 
Russians in development of modern aerial weapons 
and atomic armament. There is no argument now 
in Pentagon, White House or Congress that the 
Russian rate of progress during the past three 
years in these fields had outstripped all our 
estimates. Nor is there much argument against 
accelerating the pace of our development effort and 
enlarging the scope of aeronautical research. 

In addition, production of our moat advanced 
weapons such as the supersonic Lockheed F-104 
fighter, the McDonnell F-101 long-range inter- 
ceptor and the Boeing B-52 strategic bomber will 
be accelerated during 1956. 

2. The rapidly increasing pace of aviation tech- 
nology. Trevor Gardner, Assistant Secretary of the 
Air Force for Research and Development, re- 
cently said: 

“We are trying to make more technical prog- 
ress in aviation during the next five years than 
we have in the whole previous fifty years of pow- 
ered flight.” 

This rapid technological progress induces a 
swift rate of obsolescence among aerial weapons 
systems and requires a quick replacement factor. 

AIRLINE RE-EQUIPMENT 

3. The necessity of the world airlines to re- 
equip their fleets with gas turbine powered trans- 
ports. During the last quarter of 1955 nearly $1 
billion in orders for turboprop and turbojet trans- 
ports were placed with U. S. manufacturers alone. 
Equipment purchases by airlines will reach an all- 
time peak during the next five years as airline 
passenger and cargo volume soar to new levels, 
stimulated by the high-efficiency, low cost opera- 
tion possible with gas turbine powered transpoits. 

Plant expansion will continue at a modest level 
confined principally to new guided missile facili- 
ties located in the Midwest and Southwest and the 
previously mentioned research and development 
facilities. 

The military aviation market for the next five 
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years will be dominated by lour major new tasks 
confronting tiie Air Force. 

These tasks are: 

• Air defense system. The problem of building an 
adequate air defense system for the Nortli Ameri- 
can continent against attack by supersonic air- 
craft and guided missiles poses tremendous tech- 
nical, production and logistics problems. Little 
more than a beginning has been made on this job. 

• Air logistics system. The supersonic pace of 
modern' air war cannot be tied to the snail’s pace 
of surface transport. Air Force has already begun 
establishment of an air logistics system that now 
moves all high cost items such as jet engines and 
avionics gear from factories and depots directly to 
operating units. This means development of new 
type jet transports and widespread application of 
electronic computers to eliminate hand work. 

• Nuclear power. Development of nuclear 
powered aircraft is a top priority military program 
embracing almost all engine manufacturers and 
large airframe builders. It will require special 
technical skills of an entirely new variety. 

• Intercontinental Ijallistic missiles and space 
satellites. Two major programs are already under 
way to produce missiles reaching top speeds of 
Mach 20 with a range of 5,000 miles. A program 
to produce the first space satellites for launching 
in 1957 has also been organized. 

MISSILE GROWTH 

The guided missile business will grow during 
1956 to- the 81 billion level for the first time as one 
generation of missiles goes into large scale pro- 
duction and operational use while a second gen- 
eration of more complex missiles emerges into 
the advanced development stage. Defensive 
missiles such as tlie Douglas Nike, Convair Terrier 
and Bendix Talos are in the production stage, 
Subsonic offensive missiles such as the Douglas 
Honest Jolin, Firestone Corporal. Vought Regulus 
and Martin Matador are also in operational use. 
For offensive aerial armament the Hughes Falcon 
and Sperry Sparrow are in production. 

Next generation of missiles includes more 
sophisticated concepts such as the Boeing Bomarc 
defensive missile system; the Fairchild Petrel, 
anti-submarine missile; the Northrop Snark and 
North American Navaho, both intercontinental 
cruise type missiles; and finally the long-range 
Convair and Martin ballistic missiles. 


The market for commercial aircraft will boom 
during the next five years due to increasing de- 
mand for airline transports and executive type 
business planes. The total market for gas turbine 
powered airliners is estimated at about $9 billion 
ljut with the new route expansion and competitive 
encouragement policy of the Civil Aeronautics 
Board air traffic and equipment demands may ex- 
ceed current forecasts. Business flying is a steadily 
growing market not only for new aircraft in the 
£800,000 price range on down to £15,000 four- 
place planes but also for avionic equipment, main- 
tenance and special equipment. Business flying 
now pays an annual maintenance and operations 
bill of about S500 million. 

AVIONIC AIRWAYS 

Development of the military air defense system 
and air logistics system combined with the heavy 
growth of airline and business traffic volume is 
dictating development of a new federal electronic 
airways system to handle this rapidly increasing 
number of planes using the North American air 
space in all kinds of weather. Present programs 
call for expenditure of about $500 million on 
electronic ground equipment for this system during 
the next five years with a corresponding amount 
required for purchase of airborne equipment by 
commercial users of the airways system. 

The helicopter market will grow slowly witli 
the bulk of sales still being military. Major growth 
in the transport helicopter field of commuter and 
interurban service is still awaiting the appearance 
of the 35-40 passenger twin engine type helicopter. 

AIRPORT CONSTRUCTION 

Development of a new system of military and 
civil airports throughout the world to accomodate 
jet aircraft and the high traffic volume already in 
sight will mean continued high-level activity in 
this field. Military airport construction will con- 
tinue close to the $1 billion annual level of the 
past year and civil airport building will run close 
to £150 million annually for the next few years 
with an increasing tempo of construction likely by 
1958. 

During the next two years aviation will register 
its largest growth in the commercial fields while 
maintaining the solid backlog of military busi- 
ness that has expanded its production capacity to 
the largest in history. 
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USAF Buying $10 Billion in 18 Months 


By Ciaudc \i U*e 

The United States Air Foree is the world’s biggest business, which 
means it is the world’s biggest single market. 

• It has assets of S70 billion, or S12 billion more than the eonibined 
assets of the 24 largest corporations in America. 

• It buys more than a million separate items each year. For these 
items, it spends more monev than is laid out for all kinds of material and 
merchandise for the combined purchases of U. S. Steel, duPont, Standard 
Oil of New Jersey, Aineriean Telephone & Telegraph and General Motors. 

• It will take delivery on SIO billion of supplies and equipment during 
the next 18 months. 

Purehasing agent for most of this material is the Air Materiel Com- 
mand. with headquarters at ^^'right-Patterson Air Force Base, near Dayton, 
Ohio. AMC controls nearly 43 per cent of USAF's assets, or about S30 bil- 
lion. This is S6 billion more than the combined assets of the Metropolitan 
Life Insurance Co. and the Bell Telephone System. 


One of the Rest things a businessman 
imist learn about the Air Force and 
AMC, its monster purchasing organiza- 
tion. is that trips to the Pentagon in 
W'ashington or Wright-Patterson AFB 
are both unncccssan- and impractical. 

AMC is decentralized. Tliis is done 
both for the comcnicnce of the busi- 
nessman and the cfKcicnt operation of 
AMC’s procurement activities. 

Ihctc are 18 Air Proeiitcinenf Dis- 
tricts (APD) scattered o\cr tlic United 
States from Boston to San Diego and 
Milwaukee to Atlanta. Almost without 
exception, these offices are in dosvn- 
town locations. Thev provide the con- 
tractor's main contact with the Air 
Force, from the time he is exploring the 
possibility of making a sale to AMC 
until the office is administering the con- 

At the beginning of this cvcle, the 
APD is prepared to gise potential con- 
tractors all the necessarv forms and in- 
formation needed to make a proposal 
or submit a bid- Tire office is staffed to 
liclp the businessman solve labor, fa- 
cilitv and material problems. It has 
a\-ailable information on quality con- 
trol, finances, plant security or anv of 
the other groat unknowns that loom 
for the first time when a manufacturer 
starts selling to the Air Force. 

Each APD office has a bid board dis- 
playing copies of pending procurements. 
This includes both formally advertised 
purchases, to be bought from the most 
economical and reliable sources, and 
those negotiated procurements con- 
sidered suitable for award to small busi- 

Wifh only two exceptions, actual 
awarding of USAF contracts is done 
domestically by (right Air Materiel Area 
headquarters, seven Air Force Depots 
and Headquarters, AMC. Both product 


and location ate factors in determining 
where a contract is awarded. 

A list of tltcse offices is on page 1? 
along with tlic procurements over whicli 
they have responsibility. 

AMC spokc.smcii emphasize that the 
prospccthe bidder should contact his 
•APD, not the AMA or depot. It is both 
possible and likely that a contractor 
will be asked to visit an AM.A or depot 
in the course of his negotiations, but he 
should not do this until requested. 
Once the contract is an-.irded, it is ad- 
ministered through the APD office. 




: Listed 


WTien an APD learns a new- supplier 
in its district is interested in seeking an 
AMC contract, the first step is to place 
the firm, if eligible, on the Procurement 
Sources List. This serves the obiious 
double-barrelled purpose of giving AMC 


a list of potentia] suppliers and insur- 
ing that tlic contractors will be notified 
when an opportunity appears. 

'llic potential supplier can get on titc 
Sources List by paying a personal visit 
to Ills nearest APD office. .An equally 
efficient method is to wxite a letter to 
the commanding officer of the .APD. 
The request should be accompanied by 
pertinent information about the busi- 
ness. such as details of present activity, 
number of employees and products sold 
or manufactured. 

In response to this, the compani- will 
be sent a Bidders Mailing List .Applica- 
tion, Ait Force Sources Lists and com- 
plete instructions. The instructions will 
explain how to select and mark the code 
numbers of products tlic firm can sup- 
plv. The completed application and 
marked sources lists must be returned 
to the APD office. 

As a result the company and its abili- 
ties ivill appear as tiny holes in the cards 
used by mechanized tabulating ma- 
chines. The cards will be on file at 
AMC headquarters and the appropriate 
field buying installations for the prod- 
ucts asailable from the plant. 

While USAF discourages visits to .Air 
Materiel Areas and depots at this stage, 
it does not discourage lisits to .APD 
offices. It encourages them. Tlietc arc 
many advantages to discussing business 
problems and getting direct information 
from AMC experts located in .APD 
offices. 

One of the things that will he 
brought to a potential supplier's atten- 
tion at this point is that separate com- 
modity lists exist for cacli individual 
buying activity. Tlicte is one for the 
itemstought at AMC headquarters and 
one for each of the AMA's and depots. 
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All commodity lists must be scanned 
for sales possibilities. The lists are, of 
course, as ailablc at the APD office. 


Bids and Proposols 

At this point, two more forms de- 
mand full attention from the would-be 
contractor; IF'B and RFP. They stand 
for Invitations for Bid and Requests for 
Proposal, 

Invitations for Bid (IFB) are mailed 
to firms on the Sources List by the pro- 
curing activity -AMC headquarters, the 
.AMA or depot. They go out to all 
companies that expressed an interest in 
nianufacturiug a particubr item to be 
purcliased through formal advertising. 
T’hc fFB can be obtained upon request 
even if a firm is not on the Sources 
List. 

Rcoucsts for Proposal (RFP) are 
mailed to firms already established 
within the system who arc known to 
be capable of producing a certain item. 
Thcy arc a preliminary to negotiated 
procurement. 

Normally, procurements arc ads-er- 
tiscd whenever and whcrci’cr possible; 
it is not necessarv to be on a sources 
list to know about IFBs and RFPs when 
thes arc in circulation. 

Partly because of the growing empha- 
sis placed on the contribution of small 
business, the documents arc posted in 
.APD offices when tlic product sought 
is one suitable for production by a small 
business plant. 


Business Listed 

News of this future business also is 
published in trade and daily papers as 
veil as the "Svnopsis of U. S. Govern- 
ment Proposed Procurement and Con- 
tract -Awards.” published in Chicago by 
Ihc Dcparti-ncnt of Commerce. It is a 
daily report that can be obhiined by 

USAF Purchase Requests, which are 
tiic internal documents authorizing 
.AMC to start buying, usually arc sub- 
mitted directly to the bmer of that par- 
ticular equipment. Tlic biiver then 
refers to the sources system in order to 
find out which fimis to contact. 

.AMC emphasizes tliat cscry effort 
is made to get in touch with all avail- 
able sources whcncs’cr an item comes 
up for procurement, ffliis is the W'av 
in which new eontractors. who neser 
did any business with USAF. get in- 
I’itations to bid or submit a proposal 
for negotiation. 

However, the oiilv wav a comoanv 
can be sure of recoil ing IFBs or RFPs 
in ample time for submission of bids is 
to make sure it is listed in the Sources 
System for all items it is capable of 
producing. 


Local Purchases 

Like the other armed forces and 
branches of the government, USAF' 
bu;s a vast amount of housekeeping 
itans identical with goods on the com- 
mercial market for civilian use. Many 
of these conic under the category of 
"Local Purchase” and are put there as 
part of USAF’s effort to have its in- 
stallations benefit local business where 
practical. 

Tliis buying, usually from nearby 
firms, is done bi- Headquarters, depot 
or base purchasing and contracting offi- 
cers. A typical “Local Purchase” list is 
on page 20. 

A Qualified Product, to the Air 
Force, is an item that has been tested 
and found to meet certain specifications 
as to quality and performance. There 
is a Qualified Products List of items 
that haic met this test and the names 
of their makers. 

USAF requires that an item be quali- 
fied prior to procurement when any of 
the following conditions prei'ail; 

• The lime required for testing after 
award will unduly delay delivery. 

• Tlie cost of repetitive testing is cx- 

• The tests require expensive or com- 
plicated testing apparatus not commonly 
ai'jilablc. 

• Tlic interest of the Government 
lequircs assurance, prior to award, that 
the iiroduct is satisfactory. 

• The determination of acceptability 
requires performance data to supple- 
ment technical requirements contained 
in the specifications. 

Under US.AF regulations, only com- 
panies whose product is on the Quali- 
fied Product List are acceptable as sup- 
pliers for certain items. 

Each specification for a qualified 
product tells where and how the prod- 
uct may be qualified, where to su'bniit 
samples, etc. Qualification testing must 
be conducted at the expense of the 
manufacturer. 

Ill the ease of the Qualified Product, 
all roads lead to the APD office. Each 
APD has on file the "Index of Specifi- 
ciitioiis and Publications”. It includes 
a current list of the products which 
USAF feels must be pros en before be- 
ing bouglit. Tlic list names laboratories 
whose Qualification test results will be 
accepted by the Air Materiel Command. 


Small Business 

Of major importance in USAF pro- 
curement is the Small Business pro- 
gram. Under Congressional edict, a 
small business is one cmplosing fewer 
than >00 persons. The Air Force is 
obligated to see that such firms get a 
fair share of its contracts. 

To effect this, there is a Small Busi- 


ness Specialist and a staff at each APD 
office (see list on page 19). It is their 
job to steer defense work to small busi- 
ness wherever possible. 

The first sifting of proposed pur- 
chases is made by a group of experts 
who decide whether an item is suit- 
able for manufacture by small business. 
Obs iously, an aircraft engine cannot be 
built in large quantities by a firm with 
fewer than 500 cmplosces. But tliete 
are liundreds of items whicli are suit- 
able and, in fact, may be made more 
ccoiiomicallv bv small business tlian 
large corporations. 


Lists Circuloted 

'lire Small Business Specialist at each 
.APD office keeps a list of these firms; 
it is circulated to all procurement areas 
and depots to insure full recognition 
of those firms capable of taking a con- 

While the growing complexity of 
weapons systems tends to reduce the 
small business potential from AMC. 
the -Air F'orce effort to benefit these 
finns has increased their ability to win 
contracts for the items they arc capable 
of making. These companies today 
probabb’ make 75 per cent of the 
items they can build by virtue of their 
skill and facilities, as judged b\’ USAF. 

In practice, most small business sales 
ending up in USAF inventory are made 
to prime contractors. It is as subcon- 
tractors that most of their mainifactur- 
ing is accomplished. Ilcncc. the .APD 
Small Business Specialist is anned to 
direct small business representatises to 
|;rime contractors in the region. He is 
prepared to ads’ise and help small busi- 
ness in obtaining subcontracts from 
USAF prime contractors. 

To put teeth in this program, prime 
contracts contain a clause requiring the 
weapons ssstem manufacturer to utilize 
the facilities of small business. 


Revisions of Specs 

A final subject of major interest to 
the potential USAF contractor is speci- 
fications. Tlicsc pieces of paper are 
undergoing eoiitimial rcsision. For this 
reason. US.AF usually docs not furnish 
them until procurement of an item 
has been initiated. 

Specifications normallv arc mailed 
out with the IFB or RFP. Tlic APD 
rfficc maintains a file of them, even 
when outdated, and thev can be ex- 
amined bv am- interested |3art\-. Be- 
cause printing of specifications and 
drawings is expensise. USAF discour- 
ages wide distribution and requests that 
copies be sought only in the interest 
of national defense. 
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ARDC Trades Secrets for Progress 


Baltimore— The United States Air 
I'orce buys research and development 
effort, i commodity that mav be more 
important in 1956 than ever before in 

Mucli of this effort is more or less in- 
tangible mid what hardware comes out 
of it iics'Ct goes to a combat unit- In 
the past, there has been a huge amount 
of the effort thrown away. Drastic cor- 
rective steps to halt this waste of tal- 
ent and know-how have been taken in 
recent months. 

Permeated as it is with uncertainties, 
the business of selling this R & D ef- 
fort still should be easier in the future 
than it has been in the past. It is 
bought for USAF by the Air Research 
.nid Development Command, whose 
Baltimore headquarters here and its 
scattered centers were startled a few 
months ago by a Russian air displav 
o\er Moscow. Tlic aerial show did not 
betray anything about the actual size 
of the Soviet Air Force, but it most cer- 
fainlv was a jolting report on the status 
of the country’s R & D effort. Tliis 
much was sure; Russia has shortened its 
deiclopment cycle for weapon si’stcnis 
and the U.S. must do likcivise. 

The result is that ARDC is looking 
for "big jumps” and it i^ by degrees, 


making available much previously classi- 
fied material. Tlic reason for this is 
simple enough. If the nation’s indus- 
trial and institutional brains arc going 
to help meet the Soiict challenge they 
have to know where they are going. 
Need to Knew 

.ARDC spokesmen at Baltimore 
would preface any further discussion of 
this topic with obsenations for the 
potential contractor who may not 
leaiize that a unique procurement or- 
ganization and policy is vital to make 
possible the purchase of R & D effort. 
Thcy want it clearly understood that 
the accepted maxims of traditional sup- 
ply procurement, those followed, for 
example, by the Air Materiel Com- 
man<J, do not apply in this field of 

Examine a fciv of them in the light 
of ARDC’s problems: 

• Always buy the best product, R Sr D 
procurement often does not eien in- 
loivc a "product." Wliat comes out 
of an exploratory research project may 
be nothing more than a report saving 
the project is a bad idea. Although a 
prototype is harduare, it does not come 
out of a production process. No R & D 
item or report, says ARDC. can be 


defined "at the time of negotiation 
with anything approaching the clarity 
possible in supply procurement." 

• Always get the best possible price. 
This is a difficult problem in R dr D 
procurement, largely because price 
rarely can be the all-iinporfant factor 
that it is in purchasing a production 
item. ARDC recognizes that the con- 
tractor cannot predict cost of mate- 
rials. amount or work or quantity of 
production. His price is meaningless 
but liis tcclinicai competency may be 
worth a lot of money. If he is the only 
competent contractor, no one will argue 
with the fee. Says the command: "Ob- 
viously negotiation rather than adver- 
tisement is the basis for pricing in re- 
search and development, and obviouslv 
too it is \ery often negotiation compli- 
cated by the relatii’e absence of com- 
petition. W'hcn the need for new ad- 
lances in a gii’cn area is sufficiently 
great, it is up to research and dcsclop- 
ment procurement personnel to obtain 
them: this is the overriding considcra- 

• Always maintain adequate controls to 
insure adherence to the contract. This 
is almost impossible in a case where 
.ARDC may hire the brains of a mathe- 
matician who may spend six months 
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thinking. This is an extreme example, 
as far as possible from the business of 
buying hardware, but it proves that 
ARDC cannot measure progress by pro- 
duction units or any other tangible. 
ARDC puts it this way: "Contractual 
controls and evaluation of progress 
must, in research and development pro- 
curement, be replaced to a laige cxtait 
by faith in the contractoi's abilih' and 
integrity." 

• Always have stringent criteria for 
evaluating final acccptabiliti of the 
product. If ARDC tried to do this it 
wouldn’t be research or development. 
Tlic government always has to protect 
its interests and there arc ivays of do- 
ing this, but scientific imagination also 
has to be gis’cn free rein. "There is a 
c-arcfnl balance to be attained here," 
ARDC spokesmen say. "between the 
need fur financial controls and the un- 
dcsirabilitv of technical controls. . . . 
It is in the area of research that this 
balance is most difficult to achieve. 
As the work becomes less abstract, 
more tangible, more within the state 
of the art, the need for freedom and the 
difficulty of imposing these controls dc- 


Doeuments Available 

Hal ing his approach tempered by the 
aboi'c declaration of the facts of life, so 
far as ARDC contracts arc concerned, 
the prospective supplier of R & D capa- 
bility next should know that new paths 
ate being opened as swiftly as possible. 
This reverts back to the Russian threat 


and the priority given to "big jumps.” 

In the past the door was open, for 
the most part, only to contractors of 
proi'on capability. However, in the 
present situation ARDC is taking more 
people into its confidence. 

Already, its secrets arc being disclosed 
and a large nuinber of ARDC's contrac- 
tors arc being given access to the 'I'cch- 
nical Program Planning Documents. 
These pajsers accomplish four important 
things: 

• Thev state and define the military 
job US-AF will have to do some 10 or 
1 5 years in the future. Each document 
docs this for one of -16 broad, functional 
areas, such as strategic bombing, com- 
munications. navigation and active 
bomber defense. 

• They evaluate present technical ca- 
|)abilih- in the area and point out the 
hniitations of current materiel and tech- 
niques. In this sense, they show how 
far wc arc from soiling the military 
problem. 

• They give pertinent research summa- 
ries. proposed innovations and suggested 
approaches. This is mainly to saie time 
for the eontnictor and stimulate his 
fliought. 

• ThCT present ARDC’s technical re- 
quirements :iiid spell out performance 
objectives. Tlicrc is an average of three 
reriiiircmcnts to each document. 

Regular USAF contractors already 
are receiving these documents. MTiat 
is more important is that early in 1956 
they will become available to any poten- 
tial contractor— company, laboratory or 


iiniiersiti— that can get proper security 
clearance. The aim here, according to 
Brig. Gen. Thomas L. Bry-an, fr., com- 
mander of the Wright Air Dciclopmcnt 
Center, is to tap "the I’cry roots of 
American science and technology ." 

Inquiries on the subject should be 
cliTcctcd to the Commander, Air Re- 
search &• Dciclopmcnt Command. 
P. O. Box 1595. Baltimore, 3. Md- 
Attention: RDTD, Development Plans 
(S,- Programs. Director of Dciclopmcnt. 
Process for Controefors 

When it comes to getting an actual 
contract with ARDC to conduct basic 
research or technical dciclopmcnf. a 
firm must first enter its name in the 
Master Source file at the Procurement 
Office ill Baltimore. This is called the 
contractor’s "point of cntii ." 

In addition to headquarters, a list of 
industrial and scientific agencies quali- 
fied to participate in -ARDC projects 
is maintained at various R & D centers 
ill the U. S. (sec Map, page 10). 

There ate two ways to obtain infot- 
niatioii on the process of being listed 
as a source. One is to write a letter to 
.ARDC headquarters; the other is to 
visit the Contractor Relations Office at 
headquarters or one of the centers. .A 
compani' that needs a sccuriti' clearance 
can start action at the Office of the 
Proi ost Marshal at any .ARDC installa- 
tion. 

.ARDC purchases R & D effort in 
three general fields; 

• Basic research (see Fig. 2), Primary 


MID-DECEMBER 195S— AVIATION WEEK BUYERS’ GUIDE 






support is from the Air Korce Office of 
Scientific Research, Baltimore. W'otk 
is concerned'with “fundamental, the- 
oretical or experimental inscstigation 
to increase man's knowledge and un- 
derstanding of the natural world.” 
From the Contractor Relations Office, 
firms are referred to OSR personnel. 
'ITjesc scientists will discuss the pro- 
posed investigation with company rep- 
resentatives and then refer them to the 


proper people at the proper ARDC 
center. If the project is approved, the 
contract may be monitored by OSR or 
the center primarily concerned. 

• Technical development fsce Fig. 3). 
Primary support is from the cognizant 
ARDC center. Pr’ojects involso "ex- 
jjloration of existing knowledge, mate- 
rial and techniques to obtain an experi- 
incntalK' demonstrated capability to 
satisfy an existing or anticipated military 


requirement.” The cognizant center 
will give advice on tlic project and do 
tlie procurement. A company with a 
development of its own that will meet 
a requirement may submit a proposal. 
If an item, old or new, meets opera- 
tional and functional tests, it nray be 
bought in production quantities by the 
Air Mateiiel Command. 

• Major systems proposals (see F^. 4). 
These are always handled by head- 



FIGURE 4: Systems proposak link USAF and ARDC Headquarters with ARDC Centers aud technical contractors. 
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quarters, ARDC, at Baltimore. It is 
here tliat US.AI-' recognizes the com- 
plexity' of modern weapon sjstcms, puts 
its basic tcliuncc on major prime con- 
tractors. \Vlut US.AF needs comes out 
in the form of General Operational Re- 
quirements or Desclopnicnt Directives. 

system proposal submits it to ARDC. 
Separate subcomponent systems such 


as propulsion, atmament. communica- 
tions nasigation and automatic flight 
control, would be submitted to the 
cognizant center. 

T'hcre is little doubt that the state of 
flux into which .\RDC was plunged 
bv the events of 1935 will continue for 
some months to come. Effective bst 
.\ug. 1. an internal realignment of 
responsibilities brought about the crea- 


tion of new posts for Deputy Com- 
manders in charge of Weapons Sys- 
tems, Research & Development and 
Resources. 

It was only the first step in a series 
of cliangcs in orginization, policy' and 
approach designed to meet the critical 
need for weapons in the field before 
they become obsolescent. l''or the most 
pari, the rest of the job is industry ’s. 


Tradition and Logic Govern 
Navy Procnreinent of Air Items 

Tlie Navy buys about $2.5 billion yyorth of aircraft and related equip- 
ment annually, but not all of it through the Bureau of Aeronautics. 

BuAer has cognizance over the yveapou system wlieu it is iicyv, and 
follows it through design, development and production. 

But BuAer doesn't buy aircraft spares, aud it doesn't buy a lot of other 
aviation materiel that could be logically channeled through other offices, 
Tradition as well as logic govi 


curement, flic Contracting Officer sends 
out Invitations to Bid to finns on the 
bidder’s list. In negotiated procurc- 
. proposals ate requested from 


firms ( 


I the s< 


c list- 


procurement of some of the Navy's 
items- Hie Bureau of Aeronautics is 
young by Navy standards, nnicii of the 
Navy’s procurement earlier had been 
tlirust upon people wlio liad been in 
the business tor a long time. The chan- 
nels yverc established. 

Here are sonic examples: 

• Missiles and fire control equipment 
ate bought bv the Bureau of Ordnance, 
as yvcll as BuAct. 

• Electronic equipment is purchased 
by the Bureau of Ships, the Marine 
Quartermaster General. Aviation Supply- 
Office. Electronic Supply Office, Bu.Act, 
and others. 

• Aircraft spare parts arc bought by 
the Aviation Supply Office. 

• Seaplane landing equipment, such 
as pontoons designed for ftiis purpose, 
fall in the jurisdiction of the Bureau of 
Yards and Docks. 

There ate manv other instances. Tlic 
hreakdoyvn of Navy procurement re- 
sponsibilities is given in detail in an 
accompanying list of offices and their 
areas of interest. 

General information on Navy pro- 
curement is best obtained from the In- 
dustry Co-operation Officers at the 
Navy’s field inspection offices, particu- 
larly those in Atlanta, Boston, Chicago, 
Cleveland, Dallas. Kansas CiG, Minne- 
apolis. New York. Los Angeles. Pliila- 
delphia. San Francisco and Seattle, 

Recent reorganization of the Bureau 
of Aeronautics (AW. Sept. 5, p. 12) re- 
sulted in the creation of a ncyv Assistant 
Chief for Procurement, a change of 
major importance to Navy yveapon sys- 
tem contractors. Rear Admiral George 
F- Beardsley is in charge of the stream- 
lined operation and provides a neyv 

C oint of entry for contractors through 
is Contracts Division. 

TTie Navy has manv procurement pro- 


cedures that ate similar to those of the 

Among these: 

• Each purchasing office maintains 
source lists for the items it buy s. To 
get on the list, apply to tlic appropriate 
purcliasiug office for tlie Bidder’s Mail- 
ing List .Application form. 

• Specifications for an item under 
putt'liase ordinarily arc included in the 
Invitation for Bids. For specifications 
not under current procurement, yvrite 
to the Naval Supply Depot. Scotia 2. 
N. Y'.. except for those concerned oiilv 
with the Bureau of .Aeronautics. In this 
case, .send the request to the Nasal Ait 
Development Center, Technical Rec- 
ords Division, foluisvillc. Pa, 

• Navy uses both advertised and ne- 
gotiated contracts. In advertised pto- 


I Qualified Products List, 
Each Navy purchasing office cncoutagcs 
manufacturers to submit their products 
for qualification. 

Navy puts particular effort into the 
Small Business program. 

Bu.Acr has its oyvn Small Business 
Office at headquarters in W'ashington. 
headed bv Commander J. S. Paretsky. 
By personal visit or written iiiemiry . the 
small business operator can have liis 
capabilities evaluated and, if qualified, 
be placed on the list. 

Qualification in this case may include 
an inspection of the plant bv a Bn.Aer 
representative. .As a rule, hoyveycr, gen- 
eral plant inspection is not required for 
placement on the bidder’s list for com- 
mercial type products, equipment, ma- 
terial or supplies, except yvhen the 
financial or technic.il competency of a 
firm is questioned. 

Navv also puts great emphasis on the 
opportunity of subcontract work for 
its prime contractors. .Alone of the 
services. Navy publishes a list of its 
prime contractors bv location, along 
with the small business sub-contract 
representative of the company. 


BVREAV OF AERONAUTICS 
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Price 


Services List Nine Contract Types 
Governing Buying of Military Items 


One of tlic major responsibilities of 
the negotiator is the selection of tlic 
type of contract best suited to the pro- 
curement which he is conducting. His 
choice will have an important effect on 
the ultimate cost of the contract, on 
the incentive given the contractor to 
use materials and manpower efficiently, 
and on the nature or the supenision 
which must be exercised oser tlie per- 
formance of the contract. While early 
agreement between the negotiator and 
the contractor is desirable, the nego- 
tiator should not liurry the decision on 
the contract tvpc to be used. This deci- 
sion will be based on a number of 
factors: the nature of the procurement, 
the contractor's production and cost ex- 
perience, the degree of competition 
present, the asailability of comparative 
cost data, the assumption of business 
risk, and the extent of the control which 
can and should be maintained over the 
contractor'.? operations- It is doubly 
important to avoid a premature deci- 
sion, because the course of tlic nego- 
tiations will be considerably influenced 
by the tvpe of contract contemplated 

Under certain circumstances it may 
be desirable to obtain greater flexibility 
in contract negotiations by asking the 
contractor to quote prices on more than 
one type. In such circumstances, if only 
one type of contract is considered and 
quoted upon and if. during negotia- 
tions. this proves unsatisfactory, a new 
contract proposal undoubtedly will be 
required, and much time and effort will 
have been wasted. 

If it were always possible to estab- 
lish firm prices whicn were fair both 
to the contractor and the purchaser, 
the determination of the most suitable 
type of contract would be no problem. 
A Firm Fixed Price contract would be 
used for all procurements. But the de- 
termination of fair prices for many 
items purchased is often a difficult, if 
not an impossible task. For this reason, 
several major types of contract have 
been authorized for use by negotiators, 
as well as a number of specialized types 
designed to meet specific situations. 

I— 1 Firm Fixed Price Contracts 

A. Explanation 

(a) Supplies or services arc fur- 
nished at a specified firm price 
regardless of actual cost of per- 
formance. 

B. Use 

(a) When sound cost estimates 
are possible. 

(i) Commercial-type items arail- 
ablc from competing sources. 


(ii) Military t\pe equipment 
prei’iously produced on which 
relevant production and cost ex- 
perience are ai ailabie. 

(b) ^Vhen a contractor desires to 
share costs of a Research Contract. 

C. Adiantages 

(a) Places maximum risk and re- 
sponsibility upon the contractorj 
consequently, results in the great- 
est incentive for cost reduction. 

(b) Easiest and least costly type of 
contract to administer. 

D- Dis;id\'anlages 

(a) Price mav include excessiso 
allowance for contingencies. 

I-2.A. Incentive Fixed Price 

A. Explanation 

(a) Supplies arc furnished at a 
tentath’c base price (target price). 
Upon completion of the work tlie 
price is redetermined based on the 
contractor's actual costs plus a slid- 
ing scale of profit which varies 
inversely with the cost. Tlie rede- 
termined price cannot exceed the 
ceiling price stated in the contract. 

B. Use 

(a) MHicn production is spread 
over a relatively long period. 

(b) When difficulty is encountered 
in negotiating a firm fixed price 
under the anticipated production 
conditions. 

(c) MTien target costs can be es- 
tablished initially or at an early 
interim point with substantial ac- 

(d) VVheii reasonable opportuni- 
ties foe cost reduction through con- 
tractor efficiencies exist. 

C- Advantages 

(a) Not neccssarv’ for contractor to 
include excessive allowances for 
contingencies. 

(b) Encourages cost reduction by 
contractor. 

(c) Government shares in con- 
tractor’s cost reductions. 

(d) Government receives “after- 
the-fact” cost information valuable 
in ncgob'ating follow-on procuro- 

(e) By varying the ceiling, the 
starting profit, and the profit shar- 
ing formula, contract can be 
adapted to fit many situations. 

D. Disadvantages 

(a) Contractor has less incentive 
than under a firm fixed price con- 

(b) More costly and difficult to 
administer than a firm fixed price 
contract. 


I-2.B. Maximum 

A. Explanation 
(a) Supplies are furnished at a 
maximum price which is redeter- 
mined dow nward only after a speci- 
fied percentage of the work lias 
been completed. The final price is 
based on .ictual costs incurred to 
point of redetermination plus esti- 
mated costs to complete. 

B. Use 

(a) When sound cost estimates 
cannot be made at the beginning 
of the work, but can be made after 
a certain minimum percentage of 
the work has been completed. 

(i) Repetitive work so that cost 
experience on first portion per- 
mits accurate projection of com- 
pletion costs. 

(ii) Work extended over a suf- 
ficient period of time to permit 
redetermination before comple- 

C. Advantages 

(a) Permits fixed price contracting 
even when sound cost estimates 
are not possible at the beginning 
of the work- 

lb) Final price is based on addi- 
tional cost information. 

D. Disadvantages 

(a) Up until the time of tedc- 
termination, contractor has little 
incentive to keep costs low. 

(b) Because of time lag between 
point of redetermination and re- 
determination negotiations, con- 
tractor not only has later cost 
information than negotiators but 
mav have convpletcd a verv' large 
percentage of the work. 

(c) More costlv and difficult to 
administer than a firm fixed price 
contract, 

I-2.C. Flexible Fixed Price 

A. Explanation 

(q) Supplies are furnished at a 
tentative price which is redeter- 
mined upward (subject to a ceiling) 
or downward after a specified per- 
centage of the work has been com- 
pleted. The final price is biised on 
actual costs incurred to point of 
redetermination plus estimated 
costs to complete. 

Identical to those 
listed for "Maxi- 
mum Fixed Price 
Contract” since 
only difference is 
that price can be 
redetermined up- 

I— 2.D. Fixed Price with Escalation 

A. Explanation 

(a) Supplies arc furnished at a 
fixed price which is subject to re- 
vision on the occurrence of spcci- 


B. Use 

C. Advantages 

D. Disadvantages 
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fled contingencies. Applies to 
increases in nv.iterial prices and 
labor rates and not to the quantity 
of material or labor required. 

B. Use 

(a) When increases or decreases in 
specific costs such as material prices 
or labor rates are bevond the con- 
trol of the contractor. 

C. Advantages 

(a) Government avoids paying for 
contingencies that do not occur. 

(b) Permits fixed price contracting 
even if certain cost elements are 
not subject to accurate prediction. 

D. Disadvantages 

(a) Government assumes part of 
contractor’s risk. 

(b) Additional administrative piob- 


ll-l. Cost-Plus-Fixcd-Fce 

A. Explanation 

(a) Supplies or services ate fur- 
nished at actual cost plus a fixed 
fee which i.s based on a negotiated 
percentage of the original esti- 
mated cost. 

B. Use 

(a) ^Vhen it is impossible to esti- 
mate costs with any degree of 
accuracy. 

(i) Research and development 

(ii) Specifications not firm. 


C. Advantages 

(a) Government avoids paying for 
contingencies that do not occur. 

(b) Profit not based on costs so 
contractors have no incentive to 

D. Disadvantages 

(a) Contractors have little incen- 
tive to reduce costs. 

(b) Most costlv type of contract 
to administer. 


11—2. Cost-Nn-Fee 


A- Explanation 

(a) Supplies or services furnished 
at actual cost with no fee or profit 
allowed. 

B. Use 

(a) When it is impossible to esti- 
mate costs with any degree of 
accuracy. Primarily used with edu- 
cational and nonprofit oeganiza- 


C. Advantages 

D. Disadvantages 


Identical to Cost- 

PUis-Fixcd-Fee 

Contracts. 


Ill— Letters of Intent 
A. Explanation 

(a) Supplies or sen'ices ate fur- 
nislicd at an unspecified price. Pric- 
ing tenns are negotiated when the 
letter of intent is converted into 
a definitive contract. 


B, Use 

(a) When pricing terms cannot be 
agreed upon and the Government 
desires the contractor to commence 
work without delay. 

(i) Insufficient historical cost 

(ii) Unfitm specifications. 

C- Advantages 

(a) Provides quick contractual cov- 
erage. 

D. Disadvantages 

(a) Legally it is not a satisfactory 
contractual document. 

(b) Additional administrative work. 

(c) Danger of long time lag before 
conversion to a definitive contract. 

IV— Notice of Award 

A. Explanation 

(a) A TWX or letter form that 
specifies firm pricing terms, de- 
liveries and specifications, but in- 
corporates other clauses by refer- 
ence. Must be superseded by a 
definitive contract. 

B. Use 

(a) ^Vbe^ prompt contractual cov- 
erage is required and all terms have 
been agreed upon. 

C. Advantages 

(a) Prompt contractual coverage. 

D. Disadvantages 

(a) Additional administrative work. 

(b) Not as satisfactory legally as a 


Military Sales: Where to Go, Whom to See 
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USAF 



Appiv to the nearest Air Force Procote- 
nient District to have vour firm placed 
on Bidders' lists. To obtain a copv of 
a specified bid of specifications, bow'cvet. 
apply directly to the onrehasin^ office. 
Copies of current Invitations for Bids and 
Requests for Proposals, with specifica- 
tions, are available for reference at Air 
Procurement District offices. These of- 
fices arc located at the following ad- 
dresses; 760 W'est Prachtree Street. 
NW.. .Atlanta. Ga.: If Court Square. 
Boston. Nfass.; 165 North Canal Street. 
Chicago, III.; Bis Four BHo., Cincinnati. 
Ohio (subnffieel; I27S West Third 
Street, Cleveland. Ohio; H07 Ross Ave- 
nue. .Dallas. Te».; Biiildiiii 70, Area C. 
Wriglil-Pattcrson Air Force Base, Ohio; 
M'est Warren .Avenue and Lonyo Boule- 
vard, Detroit, Mich.; 500 Capitol Ave- 
nue. Hartford. Cmn- (subofficc); 5A 
Monument Circle. Indianapolis, Ind.; 
2601 Walnut Street. Kansas City. Mo. 
(suboffice); 155 West Washington Bou- 
levard. Los Angeles. Calif,; 770 North 
Plankinton Avenue. Milwaukee. Wis.; 
920 Second Street. Minneapolis. Minn, 
(snboffice); 218 Market Street, Newark, 
N. J.; 780 Broadway, New York. N. Y.; 
Hll Walnut Street. Pliiladciphia, Pa.; 
133 M'est Monroe Street, Phoenix, Aria,; 
20 Symington Place. Rochester, N. Y.; 
IIH Market Street. St. Louis. Mo.; 22 
Southwest Temple Street, -Salt Lake City, 
Utah (snboffice); -4325 Pacific Hiehwav. 
San Diego. Calif.; 7755 East Marginal 
Way. c/o Boeing Aircraft Corporation. 
.Seattle, Wash, (snboffice); 521 North 
Eclipse Street, South Bend, Ind. (sub. 
office); 4-49 West Oliver, M’ichita, Kans,; 
1515 Clay Street, Oakland. Calif. 



HQ AIR MATERIEL 
COMMAND 

BUYING DIVISION OF PRO- 
CUREMENT DIRECTORATE 
Aircraft Division 

Ctiel: Col. C. F. Dambo's, Rm. lot, BlSa. 165, 
ASmIn. EsK.; 2d LI. A. w. FrrdrricV, Roi. 105, 



Bombardment Branch 




Fighter Branch 

Assl/Cooirsm: Mr. S. Lo«Al CCOl, 136, Slds. 



Cargo ond Special 
Aircraft Branch 
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WHAT THEY ARE 

Du Pout Aircraft Rivets are fast-acting, strong, one- 
piece fasteners similar in size and shape to ordinary 
solid rivets. However, there is one important difference; 

StCTIONAl VIIWS OF tIVETS 


OPEN 



before expansion after expansion 

SEALED 



before expansion ef'er extiansion 


Extending the full length of the shank of each 
rivet is a small, carefully centered cavity which 
contains a tiny chemical charge. Tlie application 
of heat to the rivet head expands the shank in as 
little as one-half .second, setting the rivet almost 
instantaneously. (See photos left.) 

Du Pont Aircraft Rivets are specially designed 
and constructed to meet the rigid specifications of 
the aircraft and rotorcraft industries for both pri- 
mary and secondary structural applications. 

WHY THEY ARE USED 

These rivets effect substantial sav ings of time and 
man power in production operations. One man can 
easily set 20 to 25 a minute, working only from . 
the head side witii an inexpensive, electrically 
heated Du Pont Riveting Iron, or a similar easy- 
to-operate tool No bucking bar is ever needed- 
no buffing, trimming or cutting required. The 
expansion of the rivet shank fills the hole com- 
pletely, insuring tight contact throughout the 
thickness of the joint and locking sheets securely 
together. 
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DESIGNATION. Fur idi'iillflialioii. Un Punt Aircrari Rft i'ls arv cU vIjjiiati-i] l>> .1 vcrici. u[ 
Ifllers and mimlwrs Hint ivi^itlvnly dcuttilns tlie niloy, slianlc dlameltr In I/IIKH) incli, kind of 
liead and nominal grip length in 1/100 inch. The following tables gii'e the diniensinn.t, nia.xlmum 
and minimiiin grip Icngtli.t and proiwr designations of the entire line of Dn Pont .Aircrnfl BltcLs. 
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UTT POZD'’X* -A.IK,CI«..A.T”r Itl-VETS 


WHAT THEY ARE MADE OF 

Do Pont Aiccr.ifl Hi\cti are .nnibijlc in 2()1T-T and 
5(156 (Dn Pont Hivet dcsigmilioas DH and .565 
tesi>ectisel>') .nluuiinnm alloys, nickel and .A2W6 

The alninimnn riiets are alodixed to meet non* 


st.tndard he.id stiles are modilied hr.iv.ier and lUO* 
inamlersunk. I'hee are mainifnetnretl in four di.na- 
elers: .1.34". .ITl", .202", .262" and ivitii a iiide 
range oi grip lengliis. (See t.ihles 1, 2, 3.) 


lOO® 

COUNTER- 

SUNK 

HEAD 



*Teteronce +0.004" 


ALUMINUM ALLOY OPEN TYPE (TABLE 2) 


2017.T Aluminum Allav 






i-l73-100-i 

OR-I73-IOO-I& 
DRI73. 100-18 
DR-I73-IO0-2O 
173-100-22 
173-100-24 
DB-I73-IO0-34 
DR-173-100-28 
I 73. 100-30 
173-100-32 
DR-173-100-34 
DR-173-100-3& 
DR-173 100-3B 


DR-304-100'1 


DR-204-100-20 


DR. 204-103-26 
DR. 204-100-23 
DR-204. 100-30 

02-204-100-34 

DR-204-100-36 


365-204-100-40 




56S-263 100-16 

365-263-100-40 

365-263-100-48 
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SEALED TYPE 


(TABLE 3) 




ALUMINUM ALLOY 
5056 ALUMINUM 
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5056 alumiiium alloy rivets are manufac- 
tured witli unusually wide grip ranges so 
that each size rivet can be used for a wide 
range of material thickness. (See above.) 
This reduces the number of separate items 
needed for most job.s and simplifies stock 
Inventory. 

All sizes of 56S and nickel rivets are 


manufactured in the sealed type. These 
ha\c a metal plug in the end of the car ity 
containing the chemical charge. The\' are 
wideK- used in honeycomb stiuctures be- 
cause they eliminate the blast which might 
possibK' deform these delicate elements. 
Sealed ri\ ets are practical!)' noiseless when 


RIVETS FOR HIGH-TEMPERATURE APPLICATIONS 


Nickel risets (see table 4) are available in 
.134", .171" and .202" diameters. These 
svere gi\'en general service appros'al on 
7-26-50 Letter No. MCREX A71 and are 
currently being used in tire manufacture of 
military aircraft- 


The most recent addition to the Du Pont 
Aircraft Riret line is the Du Pont .4-286 
Snperalloy Aircraft Bi\ et for high-tei'npera- 
ture applications. (See table 5.) This rivet 
retains its strength, both shear and tensile, 
up to 1,400‘F. (See graphs below,) 
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T>TJ -A.HtCRA.rT RIVETSS 



HIGH-TEMPERATURE RIVETS (TABLE 4) 


L NICKEL OPEN TYPE 




"•o,» 

«nd.d 





........... 






.... 


BRAZIER HEAD 


.205 ■ 

f30 


.375 • 

...3- 

H.’(.063’l 

W|.I2S'l 

Wl.250'1 

'A' 1.053-1 
A-(.I2S-| 
A'(-IB8-| 
’A'USO'I 
A- (.053-1 
A'(.125-| 
A'l.llB'l 
'A' (.250-1 

.010 

.259- 

.350' 

N-131* * A 
N.I31A > K 

N.I73A • A 
N-173A. A 

N-173A . A 
N-301A > A 

100° COUNTER- 

SUNK 

HEAD 












A- 1.125*1 
















1 1 . 


moll.. 







.JOU 

r.-iji-iw . w 

1 im BEl 1 






A-M68-! 
A ' 1.250-1 

:?L' 

,3M- 

:S: 

N-I73-IOO « A 



j12 

■i 

J44' 

.051 


.010 

.1 31 _ 

171' 

^-2W-1M « A 


..ui. 





%'(.250-| 

.135 

.259- 

.110' 

N-201.100 .% 


L NICKEL SEALED TYPE 
BRAZIER HEAD 



A'_ 

#12 

.201- 

.375' 


y.-i.i25'i 
A' 1.188 '1 
W-USO'l 

A'(.12S'I 
A'(.188'l 
W- (.250-1 

A'(J353'1 
’/i-(.l25-| 
A-(.IB8-| 
W- (.250-1 


.072- 

isiO' 

PM-I31A ” A 
PN-131A > A 

PN-173A K A 
PN-173A . A 

PN-201A . A 
PN.201A 1 
PN-201A • A 

100° COUNTER- 

SUNK 

HEAl 

> 






1 1 ■ 

IP 


A' 

T 

i7r 

/6_ 



A-(.I2S'I 
A' (.188-) 
W- (.250-1 

A- (.188*1 
Ml '(.250*1 


B 


PN-131-IM « A 
PN-131-100 » % 

PN-173-IMl A 

PN-201-100 « A 
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HIGH-TEMPERATURE RIVETS (TABLE 5) 
A-286 SUPERALLOY OPEN TYPE 





Hood 


Orlp Rongi 








BRAZIER 

HEAD 

tip 

J:- 






.025- 

s:i: 

!215- 

si 

;| 

Aisd-UlA-M 

I;: 


.173" 



i: 

si: 

si: 

1’: 

SI- 

;i: 

:1S|: 

.115; 

:ii: 

:1S|: 

:Si: 

.245- 

.255- 

tllt'llltt 

SItiirij 

-IF 



Jw- 


SI- 

ss: 

ss 

ss 

!5|: 

B 

si: 

SI- 

:i;i: 

:i:i: 

si: 

si: 

A-7S5-3O4A-20 

100° 

COUNTER- 

J: 

-30 0. 


.215- 


i 

i 

si; 

i: 

I 

.055; 

i 


J: 

.32 or 




i 

si: 

1; 

|i; 

i; 

|: 

ill 






is: 

ii 

.130; 

isi: 

...S- 

si: 

si: 

.215" 

1 

si; 

tiiiis 

t-38^201. 00- 5 
J.Md.Ml.loO-iB 




X>XT POXTT AIP.cn APT MVETS 


RIVET STRENGTH DATA 


Aircraft Design Allowable loads for Dti 
Pont Aircraft Rivets ai'c listed in the latest 
re\ised issue of the ANC— 5 Technical 
Sub-coniinittec's publication, “Strength of 
Metal Airci'aft Elements,” dated June 1951. 
This publication may be obtained by wilt- 


ing to the Superintendent of Documents. 
U.S. Government Printing Office. Washing- 
ton 25, D. C. 

Complete strength data on all Du Pont 
Aircraft Rivets may be obtained by w riting 
to the address below. 


YOU CAN SOLVE CONSTRUCTION PROBLEMS 


Millions of Du Pont Aircraft Rivets lia\’e 
been and are being used to speed con- 
struction of many of the United States' 
outstanding commercial, private and mili- 
tary planes. Tliat’s because these rivets 


help soh’C many of the difficult construc- 
tion problems encountered by aircraft 
manufacturers, Here's what production- 
boosting Du Pont Aircraft Rivets can do 
for you: 
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is proud to announce the opening of the Midwest's 
and most plant designed specifically for 

® Technical Writing 

® Technical Illustration 



® Technical Publishing 

The Ken Cook Co. has complete facilities, under 
one roof, for preparation of Maintenance Data 
Requirements from Engineering Drawings to the 
printed Publication. The complete facility is offer- 
ed to those requiring such service. For those who 
have a publications group we offer all or any part 
of our writing, illustrating or repro production 
services. We guarantee compliance with the speci- 
fications and rigid quality inspection. 



^ SALES AND SERVICE PUBLICATIONS 
^ AUDIO VISUAL PRODUCTIONS 

USAF AND BUAER MAINTENANCE DATA REQUIREMENTS 
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Aetco- 

COMPLETE 

COMPONENT 

TESTING 

Aetco is staffed ond 
equipped to 

* g3«£S» i- 





Wesf Coast Offices and Warehouse: 
RODNEY METALS o> CALIFORNIA • 4312 Pacific Way • Lc 


TESTING 

COMPANY 



To Serve You 


DURHAM has four CAA-approved overhaul facilities— lor instruments, accessories, 







ENGINEERS 


NEW 1-FOLD 

RHIREMENT INCRME PIAN 

for Aviation and Missile Engineers 

It’s natural that a long-time leader in aviation, like Republic— with many firsts to its credit- 
should be a leader, too, in providing for the welfare of its staff. Right in line with this forward- 
looking policy is toe remarkable new Republic Retirement Income Plan. Here is how it works : 

lie a basic Retirement Income plan paid /or entirely by Republic Aviation. 
PART a ts a cooperative effort. It is completely optional. But if an engineer 
loiahes to increase his retirement fund, by making a small monthly payment. 
Republic will MORE THAN MATCH his contribution. 

Take the case of a hypothetical engineer who joins Republic on January 1st, 1966, averages 
$8,000 a year for 15 years ; then retires aged 65. If he elected PART 2 of the plan, he will have 
a total monthly retirement income of $225.80, including his social security. For this he himself 
will contribute only $8.50 a month to the Republic Retirement Income Plan. 

Of course, the MORE YOU EARN, the HIGHER your Retirement Income will be. And 
Republic pays a top salary scale in the industry. 


RETIREMENT PLAN JUST ONE OF MANY PIUS FACTORS POINTING TO A REPUBLIC CAREER 







Anieol backgroundto: 
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EST. 1905 


Precision-Cut 

Felt 

lor 

Aircraft Applications 

• Highest quality felts to meet 

all S.A.E., Army & Na«y and 
ASTM specifications. 

• All grades, weights ond 
colors, 




Thei 


r A/f Co. 



Get Draftins ECONOm, 
SPEED AND ACCDRAGf 
SIP TVIOMEY TEMPLATES 



Combines For the First Time 

Pantobase 

(All Boses} / 

BLC 


r Control) 






WILDING SERVICES TO THE AVIATION INDUSTRY INCLUDE NORMAL 
SCREEN MOTION PICTURES, CINEMASCOPE AND ANAMORPHIC 
TECHNIQUES FOR WIDE-SCREEN PRESENTATIONS, SLIDEFILMS, 
TRANSPARENCIES AND RELATED AUDIO-VISUAL MATERIALS. 


WILDING PICTURE PRODUCTIONS, INC 

1345 ARGYLE ST. CHICAGO 40. ILLINO 

NEW YOeK DETROIT flTTSBURGH CLEVELAND 
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CHAMBERS 


FOR 

ENVIRONMENTAL 



GUNSIGHTS • BOM8SIGHTS • RANGEFINDERS • OPTICAL STSTEMS 
IMAGE AMPLIFIERS • SERVOMECHANISMS • ANALOG COMPUTERS 
AUTOMATIC TRACKERS • INFRARED DETECTORS • MECHANICAL 
DEVICES • ELECTRONIC CIRCUITS • MAGNETIC SERVO DAMPERS 
OPTICAL RANGING EQUIP- 
MENT • ANALOG-DIGITAL 
CONVERTERS • MICRO- 

POSITIONING DEVICES • ENGINECRING 

and * RESEARCH 

• DEVELOPMENT 

• DESIGN 

• MANUFACTURE 


OPTICAL 

TOOLING 



Ready reference throughout 



the year, this Mid-December 
BUYERS’ GUIDE serves the 

industry in the exacting 
manner that it requires. 


- The - 

AVIATION WEEK BUYERS' GUIDE 
provides users with complete 
accurate and reliable product 
information 
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The phenomenel growth of Plightex Pebries, 
Inc. is the best evidence of their ability to 
manufacture fabrics and tapes that meet all 
the rapidly changing requirements in the 
aviation industry. The program which guided 
this activity to Its present achievement is 
now time-tested and proven. 

It is no doubt the reason why year after year 
more manufacturers buy more Flightex than 
any other airplane fabric. 


Write for Full Information and Name of Nearest pistribHtor 


FLIGHTEX 

FABRICS 

, INC. 

93 Worth Street 


New York 13, N. Y. 

Leading Manufacturers of Fabrics and Tapes for the Aircraft Industry 

Export Representative: 

Aviquipo, Inc. 25 Beaver St„ New 

■ York, N. Y, 
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“Over 80% of Northrop 
personnel buy 
U.S. Savings Bonds . . 


Payroll Savings Plan, Every employer should stage a 
similar campaign for the benefit of his personnel and 
the economic welfare of our Country.” 

WHITLEY COLUNS, Pretidont 

\orlhrop Aircraft Company 


“Our recent Payroll Savings Campaign at Northrop 
demonstrated the belief of our personnel and our com- 
pany in the basic fundamentals of American good citi- 
zenship-staunch support of our Country and personal 
thrift. 

“At the comp] 




If less than 60% of your personnel are Payroll Savers, do 
something about it. A phone call, telegram or letter to 
Savings Bonds Division, U. S. Treasury Department, 
Washington, D. C., will bring prompt assistance from 
your State Director. He will help you install, or revftal- 
Payroll Savings Plan, through a simple, person-to- 
personnel will be glad to 
ve to do— your men and 


ize a Payroll Savings Pla 
had over person canvass which y 


Department 


AVIATION WEEK 





I AVWET DELIVERS 
BEWDIX 
SCIWTILLA 
C0WMECT0R5 

faster than any 
one else! 





TO 

Designers of 
MR-BORKE Equipment 


^IR ERIE 

Manufacturers 





GENERAL RF FITTINGS, INC. 


is 







AMERICAN 

AIRLINES 


Simplicity, light weight, efficiency 
and dependability are the reasons 
for this preference 

More and more leading air lines are equipping 
their ships with RCA's new weather-mapping 
radar. Their choice has been based upon exhaus- 
tive comparisons. 

RCA’s AVQ -10 is the first airborne radar to use 
C-Band (S.6 cm) transmission, the wave length 
most suitable for "looking into" storms, yet having 
the least amount of scope clutter. It presents the 
pilot with an easily-interpreted display of storm 
conditions around him. In addition, it gives the 
pilot valuable ground-mapping information. 

In terms of time saving and increased passenger 
comfort, the RCA AVQ-10 weather radar is more 
and more becoming a "must" among air lines. 
With it, pilots can "see" into storm areas many miles 
ahead and pick non-turbulenc paths between them, 
often making long and costly detours unnecessary. 
RCA is proud that these distinguished air lines have 
chosen the AVQ-10 to save time and increase pas- 
senger comfort. Every effort will be made to meet 
additional commitments occasioned by the great 
and growing demand for this equipment. To assure 
early installation, other air line and private opera- 
tors are invited to write immediately for further 
particulars on the RCA AVQ-10. Overseas cus- 
tomers should get in touch with the RCA Inter- 
national Division, 30 Rockefeller Plaza, New York 
City, or any RCA International Distributor. 




You can make it faster and better 


with Harvey Aluminum 


EXTRUSIONS ... For decoralive 


designed aluminum e: 


PRESS FORSINOS ■ . . Where 

sirengih with savings in weight, 
cost end manpower, Harvey 
aluminum forgings often com< 
pieiely soive the problems en* 
countered by the designer. 


IMPACT EXTRUSIONS • • • Thin- 
wailed, tubular structures can 
be produced by this method and 

Machining is practically elimi- 
nated; scrap is greatly reduced. 



STRUCTURALS - High strength, light 
weight, workability, corrosion resist- 
ance. Aluminum extrusions combine 
all four ... are ideal as basic load- 
bearing members. 



MACHININO STOCK . . ■ Harvey deep- 
drawn hex and round stock set a new 
mark in uniform grain structure— con- 
sistent from surface to core. This means 
fast, chatter-free cutling, long tool life, 
few rejects and true threads. 


intermediate steps. Custom-designed 

proximate the forged blanks may be 
cut to length. 


easily formed. Usable in applications 
ranging from portable irrigation sys- 
tems to aircraft heat exchangers. 



DRAWN TUBE . . - Combines strength 
and high finish . . . ideal for TV anten- 
nas, furniture, and similar producis. 
Cold drawn for structural uniformity 
...and the temper is specially con- 
trolled for good workability. 




SCREW MACHINE PRODUaS ... The 
West's largest installation of multiple- 
spindle screw machines can reduce 
your manufacturing costs. Harvey car- 
ries your job through from engineering 
to quality control. 


Haney Is a leading indepetideni 
producer 0/ olwnimtm exiru- 

lags, hollow secilons, sirnciitrah, 


and related produeis. Also sim~ 
liar products in alloy steel and 
titanium on applicaiioin 


MAKING THE MOST OF ALUMINUM ... FOR EVERYONE 

HARVEY ALUMINUM SALES. INC 
TORRANCE, CAtIFORNIA 
BRANCH Offices IN PRINCIPAL CITIES 


HWVEY 

A^luminum 


i'jL 

M- M- 
’ A-'’ 

}t. 
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The shapes in the sky are unusual. But icilhin the 
ftlisteiiiug outlines are the ordinary pieces that have | 

formed airplanes for fifty years: alloys and adhesives, 
mils and nameplates, tanks and tubing. 














Symposium Saves Contract Time 


Seattle, Wash.— Sub-contractors, real and potential, no longer have to 
make several trips to the Boeing Airplane Company to find out what they can 
make and how to do it. At both Seattle and Wichita, Kansas, the company 
is holding classes to get the word out in a minimum of time, with a minimum 
of effort. 

The system, inaugurated more than a year ago for work on the KC-135 
Stratotanker and tlie B-52 Stratofortress, uses a symposium similar to the 
series recently inaugurated by the Air Research & Development Command 
(AW, Oct. 17, p. 12). ARDC seeks to stimulate development work by con- 
tractors. Boeing’s goal is to answer all the questions at one time, make sure 
everybody knows the right answers. 


In the case of the new Air Force 
tanker, more than 44 pc. of the work 
is being subcontracted. Under the old 
system, specifications were sent to in- 
terested manufacturers and from there 
on it was up to them to dig for infor- 
mation. 

This involved, in some cases, many 
trips to a Boeing plant. It tied up 
Boeing’s engineers in individual con- 
ferences, most of them repeating a per- 
formance already staged for other peo- 
ple. 

In addition, it also was inefficient 
and wasteful from the sub-contractor's 
v iewpoint. Top company officials and 
engineers spent time and money seeking 
data, interpretations and improved proc- 
esses, Not inftequentiv-, it was impos- 
sible to get a contract, but this was not 
known until the item lind been fully 
explored. 


Subcontract Symposium 

Now a symposium is held for each 
subcontract for a major assembly or 
lelatcd group of minor assemblies. All 
interest«3 bidders are invited to attend 
the two-day session. 

Talks ate given by top Boeing per- 
sonnel in purchasing, design engineer- 
ing, industrial engineering, manufac- 
turing, tool and production planning 
and traffic. Slides and movies arc uti- 
lized and the aircraft prototype is 
studied. 

Each guest gets a typed copy of the 
entire proceemngs, including all the 
questions and answers. Thus they all 
have the same complete information. 

Says Frank Dobbins, material man- 
ager of Boeing’s Seattle Division: 

“We furnished more complete in- 
formation in one day than we had pre- 


viously in much longer periods. When 
we totaled up the cost we found that 
there was little difference. 

"Our savings in payroll time offset 
the cost of the symposium. Of greatest 
importance was the fact that we saved 
ten days or more on each sub-contract." 
Boeing Monitors 

When bids are in, a team of Boeing 
men goes to the plant of the lowest 
bidder or in some cases to the plants 
of several low bidders. They inspect 
the facilities, make sure the job will 
be done. 

Next, the company’s quality control 
experts maintain liaison with the sub- 
contractor’s plant for duration of the 

"The symposium system is of obvious 
benefit to small business concerns and 
they get special attention from Boeing 
on both the B-52 and KC-135 projects. 

In the case of the B-52, there are 
4.500 subcontractors and suppliers in 
42 .states. Of these. 3,500—77 percent 
—are firms employing fewer than 500 
persons. 

Boeing figures sliows that out of ev- 
ery tax dollar spent for their aircraft. 
USAF pavs 28 cents directly to manu- 
facturers of eovemment-fumished equip- 
ment. Of the 72 cents paid to Boeing. 
47 is passed along to subcontractors 
and suppliers. Only 25 cents stays with 
Boeing for its own operations. 
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RINGS, BLADE 



Rings, Clamping 

(Gas Turbine Engine) 



Rockets 


Rotor Assemblies 

(Gos Turbine Engine) 




Seats, Crew 




V30 
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V STEIKTHAL i CO^ 222 Fourth Av>., hew 




ST&NLEF AVIATION CORP., 2S00 DallAl SI., C 
H. STE1NTHAL i CO., 222 Fourth Avo., New 




surer in action 


Weight only 0.062 lbs only one moving 

port ... no mechonlcol linkages . . . her* 
meticolly sealed elements for long life . . . 
that's the quick story of this new Revere 
F-8300 fuel tank float switch. 

Heart of the switch is the Revere sealed- 
in-gloss, magnetically actuated Gloswitch®, 
ported in an aluminum tube. Around this 
stem is the float, molded of a new light- 
weight, non-absorbing, closed-cell material. 
Buried in the float are permanent magnets 
which actuote the switch. 

The unit is vibratian-proof, slosh-proof, 
and will operate accurately at any angle 
from verticol to 45 deg., at temperatures 
from —65 to 160 deg. F. Single pole, single 
throw, its rating is 0.5 amp. at 28 volts d.c., 
100,000 cycles minimum life. Conforms to 
MIL specifications. 

This is just one of many float switches, flow 
switches, fuel indicating switches, fuel flow 
transmitters and simllor fuel system control 
devices designed and manufactured by 
Revere Corporation of America for leading 
aircraft manufacturers. Engineering ossist- 
ortce gladly offered. 


MANY USES FOR 
REVERE 

FLOAT SWITCHES 




In ctircrvft wd1«r tanka, tor 



Ask lor Sog'ineofing B 
hlhs miO and f05l. c 
new Revere single or 




CORPORATION OF AMERICA 


WALLINGFORD, CONNECTICUT, a Subsidiary of N 


A-31 
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SERVING TRAYS 


Serving Troys 

Ilnur, Inc., Levkk A Sutc Rd., PhllBdsIphla SS, 
Uisnelle Sul Ccrp., 202 Sowaim Rd., 8nr, Indian, 



Servo Mechanisms 



ECIIPSC-PIQNEEP DIV., BENDIX AVIATION CORP., 



A-32 
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SERVO MECHANISMS 



)-DECEMBE(t I9SS— AVIATION WEEK BUYERS’ GUIDE 


K-33 


SERVO MECHANISMS 


Ski Retraction MeehanismB 


WESTINGHOUSE El 


FEDERAL AIRCRAFT WORI 
K. W. LOUB MACHINE W< 
SA8BENT ENCRC. CORF., I 


. U. $. INDUSTRIES, II 


. AIRCRAFT WORKS. 


TORTURE 

is our business! 

We love it . . . revel in it . . . 
ectu^ pride ourselves in the 
cunninj; with which we devise 
new agoniee to try the souls of 
our designers... and test their 
prototype valvesl 
Such sadistic pleaaurea. how- 
ever, are not without purpose. 
Even our designers take the 
"n good part, for 


gruelling tests in 


recsive prototype valves that 
thrive on higher ambient tem- 
peratures. larger number of 
cycles and rugged operating 


quire 

Whittaker's experience, and in 
a remarkably short time. 



>0 ANGELES 98, CALIrORNIA 


Spinners, Propeller 


Spraying Equipment, Airborne 
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STARTIMG SYSTEMS 

Stacks, Exhaust 

SUFFALO HmL CONTAIVEB COUP., 3S RkUc 
DUMONT AV:Ar]ON ASSOCIATES, 1401 FrMinin 

KiU4ll-LA«, ht., 314 MKl" 

LAVELLE AIRCRAFT «RP„ Nlwloxp, 9ucki Cojnly, 

Prnn-MIchtoan Mlj. Cprs., 27)0 SalUn A«„ Ocmri 

Rpwdon Oroi, Aircraft, Inc., Wichita, Kansas 
Rran Arranairtlcal Co., Lindbergh Field, Sen Diego 

SHITH-HORRIS CO., S2J M,rtle St., Femlaie 30. 


Tajfiorcrait, Iftc., Cennaj-Piusburgh Airport, Conway, 
Weireont Manvfaclurers Coro., 322,220 West Orange 


Stall Warning Devices 


IT INSTRUMENT CORP., a 






CENTURY CONTROLS CORP., Allen Oled., F. 

CONSOLIDATED DIESEL ELECTRIC CORP., Lv 
Canal St., Stamford, Com. 

AIRCRAFT COMPONENTS DIV., DUN8AR Ki 



CONAX 


EXPLOSIVE VALVES 


r 


At 


s<]uib. The illustration above si 


a group of typical valves that have 


Conax "Normally Closed" Models are dead-tight, shut-off before firing 
for long or short storage of gas or liquid under pressure. Upon firing, an 
unobstructed flow passage is opened in only .002 seconds. "Normally 
Open" Models are used to stop completely the flow of liquid or gas in 


only .002 seconds, 

rEATURES 

Bgon x3V^' long 




The Explosive Products Division of Conax 
Corporation is prepared to custom design, 
and manufacture .in quantity, any explosive 
actuated mechanism. 

n'''(3/e [or Catalog 


EXPLOSIVE PRODUCTS DIVISION 

CONAX CORPORATION 

7811 SHERIDAN DR., BUFFALO 21, N.T. 


RflfHmET£R,„ 


I Producers of special 

ELECTRO-MECHANICAL 
ELECTRICAL ELECTRONIC 

THERMAL-ELECTRICAL 

DEVICES, COMPONENTS, ASSEMBLIES & INSTRUMENTS 

We will: PRODUCE an item to your print or from a sample. 
DEVELOP and produce an item to meet your per- 
formance specifications. 

PREPARE specifications, develop and produce an 
item to meet functional requirements. 

REDESIGN an existing item to meet new require- 
ments. 


MID-DECEMBER 195S— AVIATION WEEK BUYERS' GUIDE 


STARTIHC SYSTEMS 



«HAFT SSAlS 

«HAT ®oB FA'*'’ 

. Sound Technic' „d i".-#'"'”''"'' 

Wnel'FF- , Judgment o" ^^pe,i*nce. 

STEIN SEAL expof>«"« ' 

many Y*“'‘ ? ,,,, lobofOlo'Y ,p expo"'* -ew design* 

‘^e'r O "wVd e Tonge^ n‘^‘P«tesign ond^^™|;‘;;;;':i,tue o posi.We 
.p«cioll«ed^eKpeJ^e«j^p^,„,ondp^^^^ tr eipe’dlliOfS'V 

medfu-- 

^bpe.spvn''-;*"’*’*'” coMPAJ^y (ii) 


IS OUR BUSINESS. 


For more than twenty-five years we have 
produced specialized equipment for the 

measurement of flow in the oil and gas industry. 
Daniel equipment can aid in the solution 
of problems in flow measurement peculiar 
to the aircraft industry, too! 

For low first cost; greater accuracy; 
and simplification of your flow measurement 
problems, consult the pioneer in the field . . . 


DANIEL ORIFfCf FITTING COMPANY 

3352 Union Pacific Aoenaa Los Afigeies, 23, Calif. 

Representatives in all principal cities. 




Superchargers, Cabin 

STRATOS DIV., FAIRCHILD ENGINE a AIRPLANE 



Tables, Furniture 
(Navigators, Radio 
Operators, etc.) 



A-36 
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Tableware 






Tailpipes, Jel Engine 



TANKS, AUXILIARY DROP 



SulfllHS Sink Producu, Inc., 2980 Son Fernando 
kISClUFT OIV., TWIN COSCH CO, P. 0. Bon 




Tailskids 

DUUONT AVIATION ASSOCIATES, laoi FroKoan 
K. W.' LOUD MACHINE WORKS, INC.‘, 080 Eul 



This Tiny Pebble Could Mean Disaster! 


Ridiculous! Not necessarily! If tliat tiny pebble were to 
be sucked into the engine’s whirling compressor ... it could 
destroy the entire aircraft just as surely as enemy bullets. 

Why risk losing multi-million dollar aircraft when an 
extremely inexpensive form of insurance is available in 
Retractable Air Intake Screens. 


Tanks, Auxiliary (Hydraulic, 
Expansion, Deicer, etc.) 



Retractable 

AIR INTAKE 
SCREEN 

Specificolly designed ond 
manofoclured for qkIoI flow 
compressor gos turbines . . . 
Hydroulic ocluolion syslam 
conlolned wUhIn the screen 
housing . . . Sirict odherence 
to AN slondords ond oircrofl 
quallly Ihroughoul. 





SIWITH-MORRIS Corperotlen 

PRECISION AIRCRAFT COMPONENTS 

FERNDALE 20, MICHIGAN 
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TANKS, FUEL & OIL 



Thermometers, Cabin & 
Cockpit 



Thermos Jugs & Ovens 




A-3S 
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Tiedown 



Transmission . 
Helicopters 



Trays, Ash 



TRAYS, ASH 



MACHINE CDftP.. Oils 





Quoted from a 
customer’s test report 

(Apptiealioa: Air j?««rvoir Boult) 

la 13 cycles oo cNii t!og <U.2214-0I3«I'SE) 


High Temperature Brazing Cuts Joining Time and Costs 


STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 

I9S4S JeAfl R Slrott « CMreit 3, AUcAlson 
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TRAYS, ASH 



Turbine Assemblies, 
Gas, Turbine Engine 


Aerence Mfg. Cerg., MFOOIetonvi, Ohio 
LYCOMING DIV— AVCO DEFENSE & INC 




APFAUTUS SALES DIV., GENERAL ELECTRIC CO., 
1 Rirtr RC, SehenecUOy 5, N. Y, 


Aells-Reyce Ltd., Decay, England 




Turbines, Air 




We are 'W/«sfed” 
and prepared to help you with a 

PROTOTYPE DEVELOPMENT 
or PRODUCTION RUN 

Whether your procurement quantities sre small 
or large our management and shop are "adjusted" 
to the problems essocieted with developing 
prototypes and manufacturing production runs of 
complex metal and electro-mcchanical assemblies 
requiring precision workmanship. 


With more than 45 years’ experience in custom and volume 
fabrication of specialized metal products . . , both ferrous 
and non-ferrous . . . we are in an ideal position to give 
you the engineering, research and manufacturing service 
you need to meet tight schedules with quality items. 
We are proud of having won six Army-Navy Efficiency 
Awards as a prime contractor to the U- S. Government 
—and of serving as a sub-contractor to such industry leaders 
as Republic Aviation Corp., A. C. Sparkplug, Fairchild 
Guided Missiles, General Electric Co, and others. 
Your inquiry is invited. 


Production of components for Aircraft and Guided Missiles 

AERO DIVISION 

GENERAL BRONZE CORPORATION 

711 STEWART AVENUE, GARDEN CITY. N. Y. 



Turbosupereha rgers 



TurreT Control Systems 
(See Also Specific Parts: 
Ammunition Boosters; 
Turrets; Etc.) 



A-40 
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WHEELS, CONTROL 

Turrets, Gun 



Ventilators, Cabin 


HERMAN NELSON DIV.. AUERICAN A[R FILTER 




Vents, Air Conditioning 



Warning Systems 


Water- Injection Equipment 


Wheels, Control 




austenaH 


SKILL 


EXPERIENCE 


VERSATILITY 


give/you the Finest Investment Castings 
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SHELTERS • VANS • TRAILERS 


for Navigation and Communications Systems 



• Radio Sot AN/TRN-e (TACAN - Ground 
Station) 

• DiiectionnndffSelAN/TRD-9 

• Radio Receiving Set AN /TRR-7 

• Radio Direction Finder AN /CRD-6 

• Radio Transmitting Set AN /TRT-3 

• Air Traffic Control Central AN/MRN-IA 
(XW-l) 

• RadarSelAN/FRN-IB 

• Radio Set AN /TRC-32 

• Air Traffic Control Central AN /MRN '12 



TransH and Carrying Cases 

for such equipment as • Transmitters 
Receivers ■ Transceivers • Computers 
Gyros • Reristopes Recorders • Contro 

lers • Magnetrons Direction Finders 

Cameras • Guided Missiles • AIrcral 
AssemOlies • Spare Parts — Meet Govern 
merit specihcatlnns Including MIL-T-4734 
MII-C-4IS0, MIL-T-94S, MII.-C-SS84 
MIL-P-U6 



WHEELS, COHTROL 


Wheels, Landing Gear 

BENOIS PROOUCTS Prv.. aENOlR AVIATION 



Window Frames & Fixtures 
{Cockpit, Cabin, etc.) 



Wipers, Windshield 



Use Reply Cards 
Inside Back Cover 
To Get 

More Information 
About Listed 
Aviation Products 
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YOU GET ALL THREE 


Ih^sion parts machined and ground 
of the latest aircraft alloys . . . Dependable, 
on-time delivery in any quantity. ..Competitive prices 
with no sacrifice of quality. ..Get alj three 
from American Standard. For a prompt proposal, 
send prints and information. 





Overall finish 32 RMS. 

with thread within 
.004', I.D. within 
.0015 F.I.R. AMS 5645 


engine aeeemblir lo RMS finish with 
Cone seat finished for .0005' tolerance, 
pressure sealing. AMS 5648 AMS 5735 age hardened 
stainless steel. stainless steel. 


nmERicnn 

stnnonRD 

PRODUCTS 

intORPORRTEO 



MOW.. • from a foremost manufacturer 


Xitef lex flexible hose . . . 
made from DuPont Teflon* 




Titcflex knows the aviation hose business . . . has been 
making flexible aircraft metal hose for over 20 yetirs. 
And now ... to keep pace with the requirements of 
the jet engine industry, Titeflex has developed a new 
type of flexible hose with an inner core made from 
Du Pont Teflon tetrafluoroethylenc resin. 

Our Engineering and Research departments with 
their specialized experience in hose manufacture, 
working with all types of metals, now adding special 
resins, have designed, developed and tested a new 


product to complement our complete line of metal 
hose. This is not Just a Teflon inner core with wire 
braid covering, but a completely engineered product 
from fittings to carefully selected braid and materials. 

Working with the designers and engineers of lead- 
ing jet engine manufacturers, we have developed a 
flexible hose that meets all practical requirements of 
MIL-H-551 1 specifications under independent testing 
by a leading research laboratory. 


•Do Pont trademark for it 


rafluoroelhyle 





of Aviation Metal Hose- 


Chief Characteristics 

• Ha* high ratitfanee to tynthalie lubricant*, 
hydraulic fluid* 

• Withstand* axtramely low temparatura* 

• Oparata* at axtremaly high 
tamparoture* and pressure* 

• Virtually chemically inert 

• Will not crack, chip; will not causa 
lines to cleg 

• Ha* indefinite shelf life 

• Available in VSi " to I Vi " sizes with 
standard fitting* 


For any conveying application where increasing high pressure 
and high temperature requirements combine to make most 
other hose assemblies either uneconomical, too bulky, in* 
efHcient or obsolete . . . this latest addition to the Titeflex line 
of flexible hose offers a practical solution to one of the aviation 
indus07’s serious design problems. Use the coupon at right to 
obtain additional information or request one of our sales 
engineers to discuss your specific application. 


gS A 


. . . one proven source 



SB/UWAWtek^ 







for three basic types 

of aircraft sub-assemblies 



For aircraft components in any or all of three basic materials you can depend 
on Brunswick’s facilities. Proof? Here are the components that are already 
In service or in quantity production in Brunswick's manufacturing plants: 



POLYESTER REINFORCED PLASTICS 


Radomes {foamed in place) 
Radomea (honeycomb core) 
Radomes (solid laminate) 


Housings of all Types 


METAL HONEYCOMB FABRICATIONS 


Ig Edges for Flaps 
rona, and Other 
trol Surfaces 


CONVENTIONAL AIRCRAFT METALWORK 


Pressurized Windshield 
and Canopy Assemblies 
Major Radar Assemblies 


Ailerons and Flaps 
Miscellaneous Sheet Metal 
Fabrications 


Why not discuss youj 
pany, including such 
on Brunswick . . . oni 
assemblies: 

Beech 

Boeing 

Dougla 

Genera 

Grumn 


plans with Brunswick today? You will be in good com- 
lajor manufacturers as these who are already depending 
proven source for three basic types of aircraft sub- 


Lockheed 
Glenn L. Martin 
McDonnell 
Electric Republic 

m Temeo 

Sperry 



THE BRUNSVVICK-BALKE-COLLENDER COMPANY 

Executive Offices: 623 South Wabash Avenue, Chicago^, Illinois 



The Cornelius Model 130 compressor^ is the heort of the complete 
Cornelius "packaged” pneumatic system which includes inlet air filter, 
starting relay, radio noise filter, moisture separator with automatic 
condensate dump and heating element, bock pressure valve, check 
valve, relief valve and pressure switch. 


Compact Design Saves Space — Entire air supply system occupies only slightly more 
space than compressor alone in conventional syst^. 

Weight Savings of S pounds or more are possible by eliminating separate system com- 
ponents, associated tubing, fittings and flare connections, 

System Leakage is Reduced to a minimum because integration of components removes 
possible leakage sources such as flare connections and o-ring sealed fittings. 

System Reliability Is Assured because each inteCTal component is demgned specifically 
to give optimum performance in combination with the other components. 

Time Saved by installation and servicing of one unit is another valuable benefit which 
only Cornelius “packag:^” pneumatic systems offer. 

The Cornelius “pack^ed” pneumatic systems are available with either DC, AC or hy- 
draulic motor drives. Please write us in order that a Sales Engineer may discuss with you 
the application of this “packaged” system as well as the many other pneumatic com- 
ponents which we manufacture. 


THE CQRNELIUS COMPANY 550- 39fh Ave. N. E., Minneapolis 21, Minnesota 



nmv 

call 


for your COMPLETE 
requirements in “standards 
Full range of sizes... 
most items !N STOCK, 


C O O i* E R 


coMPim 

Accissomr 

SVSTPMS 
FOR MANY 
BASIC 
AIRCRAFT 



With masufacturing facilities on both the east 
and west coasts, Stratos is integrating many 
more products into its line of aircraft systems 
and accessory equipment. 


SERVICES 


In addition to pressurization and air> 
conditioning systems for aircraft, Stratos is 
now supplying high and low pressure com- 
pressors, turbo drives, valves and controls— 
a more complete group of pneumatic acces- 
sories and systems for many basic aircraft 
services. 







A DIVISION OF FAIRCHILD ENGINE & AIRPLANE CORPORATION 

Moin PIofiL! Bay Shore, long Islond, New York • Western Bronchi 1800 Rosecrons Avenue, Monhotlon Beach, Colif- 



J’ERbURKERS 





enclosures... 

Plexiglas 55 


Setting new standards 
for transparent 


On the Cessna T-37 and on many other 
military and commercial aircraft, 
Plexiglas 55 is providing significantly 
longer service life for transparent enclos- 
ures. This grade of acrylic plastic is char- 
acterized by notably improved craze- 
resistance and a higher maximum useful 
service temperature. These advantages are 
combined with the traditional clarity, 
formability and weather-resistance of 
Plexiglas— aviation’s standard transpar- 
ent material. 

The list of planes now using Plexiglas 
55 includes: 



We will be glad to send you detailed 
information on Plexiglas 55. For the 
planes of the future, we are working to raise 
the quality of transparent plastic to an 
even higher level. 

CanaJiai Dialraiubir: Cryaai ClM A Platlics. Lid., 




GOING 


REQUIRES IT 


ES THE 
RETURN TRIP TICKET 


DESIGNERS AND MANUFACTURERS OF 
upward’aNd downward ejection SEATS 



fis*a»‘t and 
forasnos-fc in 



• Mi»iU beeslers eind susleincrs 

• Aircraft powerp(anls 

• Ordnance rocket propulsion 

• Special propulsion devices 

• launching and election devices 

• Auxiliary power units 

• Boundary layer control 


* 



Like the high altitude missiles its rocket 
engines have powered, Reaction Motors. Inc. 
has covered a great distance in a short time. 

As America's pioneer rocket engine producer, 
RMI gave this country its first practical liquid- 
propellant rocket powerplants and has 
engineered many barrier-breaking "firsts” in 
helping to keep our country strong. 






REACTION MOTORS, INC. 

Denvllle, New Jersey 

Affitiated with OLIN MATMIESON CHEMICAL CORP. 
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NWL'~a top aircraft accessory team 100% engaged in 

design, development, and precision 

production of aircraft equipment and accessories. 




QUALITY CONTROLS 




LINE 


mi 


working constantly in the fields of fluid servo 
mechanisms and controls, hydraulic actuators, 
electro-mechanical components, and other related 
aircraft accessories — have built years of experience 
and “know-how" into the Uft line of products. 
NWL project teams are immediately available to 
assist you on your control program . , . from 
design thru quantity production or any portion to 
fit your needs. 


Synchronlzxl onil HMemptroture 
Actuators 

Pneumatic Actuators and Valves 

Mechanical Devices 

Precisian Sub-ConIrocI Manutactucing 


Contacf the NIVL resident engineer In your area. 


OTHEft LIFT LINE paODUCTS 

kiewiocks— Boll end Acme Threod 




NATIONAL WATER LIFT COMPANY 

3230 PALMEt AVENUE, KALAMAZOO, MICHIGAN 
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"For Transducers See Trans-Sonics" 

One. 

77 FOREST STREET • BEDFORD, MASSACHUSETTS 



of all the helicopters 
flying today have 


Airceoied Motors is also 
a major subcontractor of 
precision machining 


1955 is no exception to the rule that far more 
Franklin aircraft engines are chosen for helicopter 
power than any other kind in their power range. 
Current industry production figures shotv that this 
year, as in every year since 1939, 4 out of 5 heli- 
copters under 400 h.p, will have power by Franklin. 
Why this preference? Because no other engine can 
match the Franklin engine record for reliability in 
helicopter installations, combined with low optera- 
tional and maintenance cost. 


The same men and plant responsible for 
the extraordinary success of Franklin heli- 
copter engines can accept additional sub- 
contract tvork similar to that long produced 
for major companies in the aircraft field. 
We are fully equipped for quantity produc- 
tion of precision machining and sub- 
assemblies of the highest quality. Your 
inquiries are invited. 


MOTORS, INC., SYRACUSE, N.Y. 
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Superior Tube Offers the Finest in Small Diameter 
Precision Tubing for Aircraft Uses 


Choice of over 63 analyses, wide variety of shapes and sizes, 
all made to close tolerances 


Lorge OD llghtwoll tubing in seamless 
and Weldrown* (welded and drawn). 
For applications or aircraft instruments, 
aircraft flexible metal hoses, low-pres- 
sure heat exchangers, aircraft ducting, 
bellows. The seamless tubing is offered 
in AISI Types 304, 321 and 347, and 
Monel.t Produced in pickled or cold 
drawn flnish and In fully annealed, half- 
hard, full-hard drawn, or intermediate 
tempers. Length 5 to 22 ft. in random, 
multiple or cut lengths. 

AVAIIABIE SIZES IN SEAMLESS TUBING 


OD Minimum wall Maxrmum wall 


To W Inc. .006' 

1' .007' 

.008” 

ll/s'tolH- .010" 

l!^'to2!4" .010" 


.035 

.035 

.035 

.035 

.025 


wn tubing is offered in Types 
I 321 with max. length of 28 ft. 
lie sizes up to 2Mi’ OD. Wall 
ss tolerance is ± 10% on all sizes. 


High-quality oircroH stainless hydraulic 
lubing — For tubing applications to with- 
stand pressures as high as 13,000 psi. 
Featuring qualities for bending without 
flattening and fracturing, Superior hy- 
draulic lubing is 100% hydrostatically 
tested as well as flare test^ under lOX 
magnification. 

Every length (Vfi' OD and larger) of 


aircraft hydraulic tubing is continuously 
marked— analysis, heat number, size, 
specification. Tubing is thoroughly 
cleaned in standard pickling solutions 
for stainless steel to insure freedom from 
oxide film and metallic or nonmetallic 
particles. Offered in analyses AISI Types 
304, 321, 347 and 410. Sizes range: K" 
to H' OD with maximum walls of 54' 
and to 21is" OD — maximum 
wall .025'. 

Titanium lubing — For Structural appli- 
cations, refrigeration and air condition- 
ing lines, hydraulic and pneumatic lines. 
This alloy has a low linear coeflicienl 
of expansion, good ductility and forma- 
bility and high resistance to erosion and 
cavitation. Featuring high strength to 
weight ratio, it is available in seamless, 
Weldrawn, and as tube reduced. 

Sizes range from .012' to I.SO' OD, 
wall thickness .002' to .187". Max. 
length 24 ft. 

High temperature alloy tubing— For gas 
turbines, guided missiles, jet engines, 
other aircraft tubing exposed to high 
temperatures. Superior o^ers this tubing 

of super alloys. Available in round or 
shaped lubing with commercial toler- 
ances meeting 90% of all requirements. 
Stainless analyses Types 321 and 347 
are used for welding where pans cannot 


be subsequently annealed — aircraft hy- 
draulic and engine fuel lines. 

AISI 4130, a low-alloy steel, is used for 
aircraft structure and engine parts. In 
annealed condition, it has good work- 
ability and can be hardened by heat 
treatment. 

Low carbon steel tubing is produced 
to AMS 5050E— used for engine fuel 
and oil lines. 

Superior presents quality as well as wide 
choice in lubing. Close control and 
application of modern testing facilities 
throughout the manufacturing process 
assure the aircraft manufacturers of 

quirements. 

Providing direct and prompt service to 
manufacturers on the West Coast, Pacific 
Tube Company, Los Angeles, offers the 
complete line of Superior tubing. 

For detailed information about Superior 
tubing, including analyses for the air- 
craft industry, write for Bulletin 40. 
Address Superior Tube Co.. 2038 Ger- 
mantown Ave., Norristown, Pa., or 
Pacific Tube Co., 5710 Smithway St., 
Los Angeles 22. 

Round and shaped tubing available in 
Carbon, Alloy and Stainless Sleelt; 
Nickel and Nickel Alloys; Beryllium 
Copper; Titanium; Zirconium. 


West Coast; 
A-60 


Pacific Tube C< 
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READY TODAY. . . 

FOR TOMORROW’S PROGRESS 




FROM DRAWING BOARD TO FLIGHT LINE 

Complete CECO Service starU at the drawing board 
stage with CECO Development Engineers working in 
the closest possible cooperation with aircraft engine 
designers to develop and produce CECO Fuel Control 
Systems integratedinto the engine design requirements. 

Accepting a continuing responsibility to maintain 
CECO-equipped aircraft always at optimum perform- 
ance levels, CECO follows through in the field . . . 
sending CECO Service Engineers onto the flight lines 
to incorporate all improvements and new developments. 

ALSO MANUFACTURERS OF: 

VANE TYPE FUEL AND WATER 
PUMPS AND PROTEK-PLUGS 


PRECISION 


SERVOMECHANISMS 


CONTROL VALVES 

Piston-type variable by-pass valves operated by pressure 
differential. For such applications as location ^tween 
fuel filter end main fuel pump to provide a scheduled fuel 


SENSING MECHANISM 

Variations in speeds, temperatures, pressures, altitude and 
other factors are automatically sen^ and translated into 
mechanical motion to either engine or aircraft controls. 


...STEEL NERVES 


for sensitive aircraft 


Precise flight control of fast jets or large 

airliners depends upon the split-second transmission of sensitive 
impulses to the control surfaces. 



The wire cables transmitting these vital impulses are the steel 
nerves of the aircraft’s control system. Constantly higher ait speeds, larger 
overall size and greater temperature variation add serious new problems 
to those formerly confronting engineers specifying wire rope for 
control cable. 

Because of this BERGEN’WIRE ROPE COMPANY developed AIRITE* 
—a control cable specifically designed for modern aircraft. Proven 
in service by leading aircraft manufacturers, dependable AIRITE 
combines increased safety with proper bending qualities necessary 
for complex airborne installations. Mulii-slrand construction atKl 
precision pre-forming reduce friction, improving sensitivity for superior 
all around performance 

AIRITE terminals are swaged by newly designed equipment . . . 
rotary pressure reduces internal stresses and fatigue cracks for 
longer, more reliable service with lower maintenance, The 
perfect alignment of AIRITE cables and terminals assures 
equal load distribution. 

When you need qualify aircraft cables, slings, tie-downs or 
assemblies sfteeify AIRITE for maximum strength 


WIRE ROPE COMPANY 

« SRECe STREET. L.ODI. 


SERVING THE LEADERS OF INDUSTRY 





& 

IB' 

0^ 

IBT 

JBT 


Sound, Experienced Engineering 

Kawneer eiwmeers have broad experience tionally organized in groups to give you 
coupled with initiative and desire to efB- the best possible service; Project Engineer- 
cimtly translate your requirements into a ing, Processing, Tbol Control, Tbol Inspec- 
nnished product. The department is func- tion and Layout, and Development. 

Proven QuaiUy Control Methods 

Kawneer Quality Control is constant— processing, fabrication, welding, anodizing 
machines and instruments are periodically and heat ironiinir are sll nort-lfiod ai. 
checked more often than required by speci- 
fication to achieve plus quality, Kawneer's 

Efiiclent Production Lino 

Kawneer aircraft production is under one 
>nomy of well-planned produc- 

) integrate all funriion, i, , 
actor to you. The sf 


roof. The 

tion Una _ _ __ 

Extensive Research and Development 

Kawneer research is backed by over 50 methods, 
years of experience in metal working; 


has 110,000 square feet of floo: 
16' clear ceiling. The moden 


r maintains complete 
equipment necessa^ for chemical and 
«imi. iinve seen rvawneer oiscover new proc- physical research. Possibly this develop- 
esses that have revolutionized metal shaping ment work can be used to your advantage. 

Adequate Supply of Skilled Labor 

Kawnar's skUled labor force is thoroughly from an abundant pool of skilled labor 
t^ed m fte Utest application techniques located in the Niles, Mich., and South Bend, 
of the modern machine. These men come Indiana area 90 miles from Chicago! 

• Ceekpll enolosuraa • Ma|or Airframe Aesembllae • Meial Bondea and 
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Fibei'il$sS‘Silicone 




replacing afte ^ fiberglass-siUco''® 

Solution; Aotionflex ^ delaminate under 

boae fe;,rrinredn". -t «culd not coUa.e 

ambient ,,dii- 

when down to imoediately 

, ... initial Actlontlax asa»WV i" 

assembly Ufe to ^ 
the assembly by 


Aciionfiex field engineers are helping airframe 
and engine manufacturers solve equally diffi- 
cult problems in tube, duct, hose and sleeve 
assemblies with tough and durable Aciionflex 
fiberglass-silicone laminations. Call on your 
nearest Actionflex representative for complete 
information. 


Actionflex Fibet^lnss-Silicone 

• DUCTS • LINES • COUPLINGS 


B E S 




in Action 


Teflon' 


Aetionflex Teflon 

TUBES • HOSE • LINES • DUCTS • BELLOWS 


ACTIONFLEX Division, ORCHARD INDUSTRIES, INC. 
Hastings, Michigon 



DOU61AS A40 SKYHAWK USES LIOHTWEIOHT OENERAl ELECTRIC CONSTANT SPEED DRIVE. 


How G-E constant speed drive’s unique design 
improves Bantam A-bomber performance 


The unique ball piston design of the General Electric 
9 KVA hydraulic constant speed drive improves the 
performance of the Douglas A4D Skyhawk by pro- 
viding a more reliable drive of reduced weight and 
size. The simplicity and symmetry of the few moving 
parts also permit the drive to run "full of oil” in a 
completely oil-filled system. 


OIL-FILLED SYSTEM 



ADVANTAGES OF G-E OIL-FILLED DESIGN 

LESS WEIGHT no scavenge pump or vent line required 
SMALL OIL RESERVOIR no space needed for deaeration 

ALL-ATTITUDE OPERATION not affected by aircraft 
maneuvers 

SIMPLIFIED COOLING circulating oil cools all drive 

components 



The General Electric hydraulic constant speed drive 
is currently being built in 9 and 20 KVA sizes. Drives 
can be built up to 60 KVA covering a wide range of 
speeds and many design variations. 

FOR SPECIFIC INFORMATION on how a G-E constant 
speed drive can be designed to suit your particular 
application, contact your General Electric Apparatus 
Sales Office. For further technical information on 
these G-E drives, write for bulletins GEA-5979 and 
GET-2480. Address request to: General Electric Co., 
Section 221-S, Schenectady S, N. Y. 

"degress /s Our Most Important Product 


POSITIVE LUBRICATION all moving parts operate in 
oil bath 


GENERALS ELECTRIC 




FIRST IN FUEL METERING 



BENDIX BUILDS BEST! 



The fact that Bendix Products Division of 
the Bendix Aviation Corporation has 
specialized for more than thirty years in 
two highly technical phases of aviation- 
fuel metering and landing gears — makes 
this organization unique in the industry. 
During this unparalleled record of service 
in engineering and manufacturing of vital 
aircraft components, every resource and 
facility of Bendix Products has been con- 
stantly expanded to meet the challenges of 
new plane and engine design. Bendix 



pace with the industry. It is no exaggeration 
to state that in instance after instance in the 
fields of fuel metering, landing gears, 
wheels and brakes, Bendix secs the pace 
by developments making possible greater 
speeds, heavier loads and increased safety- 
Thus, today, Bendix Products accumulative 
knowledge of research, engineering and 
manufacturing offers to air frame builders 
and engine manufacturers the best solution 
to better products, quicker deliveries and 
lower costs in fuel metering, landing gear, 
wheels, brakes, and components. 

TH 









Do you use blades, vanes or turbine and compressor wheels? 
We specialize in the production of investment castings of 
airfoil shapes produced with specialized equipment, under 
strict dimensional and quality control. 



DIVISION OF CONSOLIDATED FOUNDRIES AND MFG. CORP. 



CERS OF AIRCRAFT AND INDUSTRIAL INVESTMENT CASTINGS 
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New process helps save up to 5 pounds 
on G-E jet ignition systems 

A new manufacturing process that uses 
a hard setting foam to seal capacitor 
discharge jet ignition components is being 
used at General Electric. Weight of the 
system is greatly reduced, as lightweight 
foam replaces heavy component supports. 

The sealing foam also provides better 
vibration and shock resistance. 

As a result of experience gained in pro- 
ducing thousands of jet ignition systems, 

C.E. has made many other design im- 
provements. For instance, miniaturized 

weight, recessed electrode and semi- 
conducting insulator increase efficiency of 
spark plugs, and improved capacitors 
provide increased spark energy. 

FOR DETAILED INFORMATION on 
General Electric capacitor discharge 
jet ignition systems, contact your G-E 
Apparatus Sales Office, or write to: 

Section 221-11, General Electric Co., 

Schenectady 5, New York. 



^vgress is Our Most tmpoiianf "^ducf 


GENERAL 



ELECTRIC 






MEN, METHODS AND MACHINES AT LAVELLE 

. . . deliver a packaged service to meet your fabricating needs 



Lavelle’e packaged service includes engineering, produc- 
tion planning, tool making, machine shop and sheet metal 
facilities . . . resistance, inert gas,' and metallic arc weld- 
ing, painting, anodizing, testing and quality control. 

TYPICAL ENGINE, AIRFRAME AND RADAR COMPONENTS PRODUCED BY LAVELLE 

• Engine Cowlings, Mounts, Exhaust Nozzles and Baffles 

• Engine Tailpipes, Shrouds and Burner Supports 

• Engine Combustion Chambers, Liners and Casings 

• Radar Reflectors, Nacelles, Consoles and Shelters 

• Tail Surfaces, Ladders, Tanks, Flaps and Fire Walls 

• Heat Exchangers, Flameholders, Manifolds and Fairings 



— ouiMigaiian. lovelle aircraft verpsratlon • newiewn. Backs tountv, re. 

STAINLESS STEEL • ALUMINUM • TITANIUM • ALUMINUM COATED STEEL 



DESIGN 


You can reduce your engineering costs on hydraulic, pneumatic 
and fuel control problems by using COM-AIR specialists. 
COM-AIR engineers specialize in this highly complex field. Illus- 
trated are some examples of problem solutions which COM-AIR 
engineers have worked out for airframe and engine manufacturers. 
These particular solutions may not help you, but the experience 
of our engineers can help solve your specific hydraulic, pneumatic 
and fuel control problems. Contact our repre.sentatives today. 


Production problems always arise between the signed contract 
and delivery date. COM-AIR sub-contract service can help meet 
youT deadline. COM-AIR’s well equipped plant, efficient 
production methods and quality control system insure prompt 
delivery on quantity production orders. Ask our representatives 
about COM-AIR’s sub-contract service today. 

ngogHn 


DESIGNERS AND MANUFACTURERS DF HYDRAULIC. PNEUMATIC AND FUEL CONTROLS 



developed... 

for the world's hottest 

aircraft! 



r. ..THINWALL 

hana 


LIGHTWEI6H 


AIR-TO-LIQUID 


LIQUID-TO-LIQUID 


choose South 'Wind heat exchangers to 
meet the challenge of higher jet engine temperatures 
under all conditions. These heat exchangers fully 
comply with the rigid specifications set up by air- 
frame and engine manufacturers, as well as the mak- 


South Wind pioneered the development of heat 
transfer equipment for heating modern aircraft. 
Now this experience has been combined with ad- 
vanced eneineerina and vast oroduction facilities to 






AIR-TO-AIR 


AIR-TO-EVAPORATING-LIQUID 

stainless steel or aluminum to meet 
your specific needs! 
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PRE-PACKAGED 

POWER 

explosive- 
actuated 
devices 



CABLE CHOPPER 

diomefer, iniMoted over a simple 

5000 ergs. One of several 
* ' ' aircraft 



DISCONNECT 

Combined into the body of on AN 
standard electricol plug and recep- 
rode, this unit gives instontoneous 


applicotions. 

Completely inregroted, pre-looded 
pockoges ore supplied reody for 
immediate .use. Besides the Coble 

shown, the Beckmon & Whitley 
line includes Explosive Bolts ond 
Sofety and Security Destructors. 

for octuotion problems involving 


^ SAN CARLOS 6, CALIFORNIA J 



GEARS 
AND GEAR 
ASSEMBLIES 
for aircraft 
that fly today 
and tomorrow! 



Advanced aviation is look- 
ing to gear manufacturers for 
greater engineering develop- 
ments that result in finer 
precision, closer tolerances, 
lighter weight and com- 
pactness that meet the 
requirements of today's mis- 
siles, transports and fighter 

ADVANCE GEAR is meet- 
ing this challenge with gears 
and gear assemblies that are 
used for everything from 
ground handling equipment 
to the pilot's compartment. 
Twenty years of experience 
in meeting rigid specifica- 
tions qualify us to handle 
your toughest gearing prob- 
lems. Complex precision 
gears or intricate assemblies 
both receive infinite care 
of veteran craftsmen at 
ADVANCE GEAR, where 
you'll find real cooperation 
on any gear requirement that 
you may have. 


f^dvancell^ (§ear 

ADVANCE GEAR S MACHINE^^^i CORPORATION 
5851 Hbimes Avenm, los Anstles 1, Califcmii » LUalow 7-8103 
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Like other PIP pins, the Model "B" double-aciins pin is solvinp 
countless equipment ind machine quick-disconneci pfoblems. The 

series PIP pin to work easily where stress loadins or hole misalign- 
mem problems cause ordinary pins to bind and resist removal. The 
new continuous pull ring is designed for heavy duty use for forcible 
removal of "bound" pins. An intentional blow on the protruding 
head or tip shifts an inner spindle— locking balls recede into body 
•f pin and pin moves with the blow for easy installation or removal. 


Actually, the pin may be driven in or out! Both of these PIP design 
advantages, combined with higher material strength, ate available 
in the "B" series pins which include "T", "L" and "Button" type heac 
styles (optional! in sizes to most bolt standards. 

Because PIP self-safeiying is automatic, no bolt, nuts, cottet pins, etc 
are needed. PIP pins are Ideal for bracket, clevis, tube joining oi 
similar uses in all commercial, industrial or critical miliury and 


Complete Jratfmgi and ipecifieetioas can be bad by writing for brochure SSOO- 


• CHicaco • OENvea 



V I AT I O N 

Developments inc. 


IMPROVED FROM FIELD EJ<PERIENCE TO GIVE YOU THE SAFEST, SELF-LOCKING, QUICK-RELEASE PINS AVAILABLE ANYWHERE! 
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^Shape of things that come — 

from TWIN COACH 


Piston orjet . .single or multi- 
engine. . - trainer. . .interceptor, 
triphibian or tanker transport 
—Twin Coach Aircraft Division 
is probably unique among 
America’s great subcontractors 
in its ability to produce major 
assemblies for many different 
aircraft types. 

That’s because we’re aircraft 
specialists. Twin Coach Aircraft 


Division’s five plantsare devoted 
exclusively to production of air- 
frame major assemblies. We 
build no other products ... do 
no other work. 

This is important because it 
means )'Our airframe assemblies 
are built by experienced aircraft 
specialists . . . men vihose one aim 
is to produce to specification, on 
schedule, at the lovjesl possible cost. 



Sere /S no 

substfiuie for proven 
performance/ 


ihat'd why AfdFRAME and 
ELECmONfCS MANUFAmiaERQ. PHEFEU 

CAM LOG VEVfCEa 
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avco builds for the future 
as it builds 
Amerioa’s defense 




SPS PRECISION FASTENERS 




mm?. 


SPS HI-TI TITANIUM BOLTS 

SPS HI-TI titanium bolts are manu- 
factured in both tension and shear 
types. Tension-tension fatigue test 
data and other pertinent technical 
information on these high-strength, 
lightweight fasteners is now available 
from SPS. This material, the result 
of more than 30 months’ intensive 
research and development within the 
SPS organization, is obtainable on 
request. Write today to Aircraft Prod- 
ucts Division, Standard Pressed 
Steel Co., Jenkintown 3, Pa. 









FOR THE AIRCRAFT INDUSTRY 



For complete information about SPS Fasteners for the aircraft industry, write 
Aircraft Products Division, STANDARD PRESSED STEEL CO., Jenkintown 3, Pa. 


STANDARD PRESSED STEEL CO. 



AIRCRAFT 


PRODUCTS 


DIVISION 





is our 

BUSINESS 




Since 1942 we have s[>ecialized 
in Aircraft and Elearonic Blower 
Applications. This 13 years 
of "Know-How” is yours when 
you call us in on your Blower 
Requirements. 

We have 100 Aaive Modeb 
which can be adapted to your 
specific requirements. 

We manufteture the entire uoir, 
including the motor, so 
responsibility for warranty 
rests squarely with us and 
schedules ate met. 

•THE BLOWER YOU NEED 

IS GUARANTEED!'- 

DYNA Mi C^ AtR> 

ENJINEERING/«a 








Specialists in 

/ the design and development 
of dopendable pressure 
regulating instruments 


\ w 


ALAR PRODUCTS • INC. 

1071 POWER AVENUE • CLEVELAND 14, OHIO 
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Important Points To Be Remembered 



AN-Type Steel or Aluminum Shipper Plugs and Caps 

Designed to conform to oil applicable specifications. 

Gaskets for plugs ore ordered seporotely. These 
closures will seal hand tight on fittings of 37° nose taper. 

AN-Type Cadmium Plated Steel Caps and Plugs 

Caps are designed for units with external threads and plugs are for internal 
threaded service connections. Both conform to oil applicable 
specifications and will seol hand tight on fittings of 37° nose toper. 

AAF-Type Cadmium Plated Steel Seal Caps and Plugs 

These cops and plugs conform to AAF specifications and 
are reusable many limes. 

AN-Type Cadmium Plated Steel Boss Plugs 

Gaskets are included but net installed, They are designed for gasket sealed 
bosses and are manufactured to AN and AAF thread specifications. 

Aluminum Shipper Plugs for ERMETO Fittings 

These ore new plugs designed specifically for the increasingly 
popular Ermeto type fillings for aircraft. 

Aluminum Pipe Caps and Plugs 

Caps have dry-seal threads, Plugs seal with gaskets on 
flush threaded openings. 


TUBING SEAL CAR INC. 

808 WEST SANTA ANITA 
SAN GABRIEL, CALIFORNIA 


428 NEW CENTER BLDG. 
DETROIT 2, MICHIGAN 
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HOOVER ACTUATORS 

flex the muscles of the 

Havy’s Mew Fury Jet 



Hidden under the skin of North Americsn's new FJ-4 
Fury jet are nine custom-built Hoover Electric actuators 
that provide precise, dependable power and control — 
for flying the Navy’s latest Super Jet. 

Exactingly designed— and precisely built— for maximum 
performance under all conditions— these Hoover-built 
electric power control units have been an integral 
contribution to American aircraft development for more 
than a decade. Aircraft designers, engineers and pilots alike — 
rely on Hoover dependability— and Hoover has 
always repaid that confidence with Performance PLUS! 


Hoover Electric will design and manufacture special actuators and 
motors, special gearing and complete power package units for any 
application— in experimental or production quantities. Write today! 


BOOVEJta 


/ i 


■'.J 



A new Idhd of 
m^lcos thft h£Wfi 


. . . with a new kind of power 
transmission designed and 
built hv FOOTE BROS. 


A revolutionary aircraft, McDonnell’s XV-1 Converti- 
plane, recently made news by completing the first success- 
ful conversion from vertical to horizontal flight ... a 
totally new concept o/ (light which combines the vertical 
flight characteristics of a helicopter with the speed and 
range of a conventional fixed wing aircraft. 


FQOTEfB^QS. 


To help put this remarkable aircraft in the air required a 
completely new kind of power transmission for the pusher 
propeller and the rotor which is driven by pressure jets 
located at the tip of each of the three blades. McDonnell 
called on Foote Bros, to design and build this highly 
intricate transmission. The successful flight of the XV-1 
is ample testimony to the skill and capacity of Foote Bros, 
to meet the exacting needs of America's great aircraft 
manufacturers. It will pay you to see Foote Bros, first— 
the right place to bring your power transmission and 
mechanical actuator problems! 




ROHR has won fame for becom- 
ing the world’s largest producer 
of ready-to-install power packages 
for airplanes like the all-jet Boeing 
B-52, the Douglas DC-7 and other 
great military and commercial 


But the whole ROHR story is in 
I ^ millions of parts, for in 
I addition to power 

H • . I packagesROHRbuilds 

S' l) 30,000 other dif- 

^ J ferent parts for aircraft 

jBTTTj of all kinds. 


but that's only part of the Rohr Story 


u 


When you want aircraft parts better, 
faster, cheaper . . . call on ROHR 
and the ROHR engineering skill 
and production know-how gained 
from building thousands of power 
packages— and millions of other aircraft parts. 


ROHR 


WORLDS 


LARGEST 


PRODUCER 


NSTALL 


READY 


PACKAGES 


POWER 


AIRPLANES 


FOR 


\ a- 


SiVEtlSIOC CALIFOl 



FROM MINUS aO°F 
TO PLUS 400°F 





GENERAL PURPOSE 
HIGH-TEMPERA TURE 
AIRCRAFT WIRE 


Here is an aircraft wire specifically designed for 
use in circuits not exceeding 400°F ... at lower 
cost than other high-temperature wires that are 
presently available. It is Government-approved 
. . . and is currently being lised throughout 
the aircraft industry. 

Only the finest grade copper and silver plated 
wire conductors are used in the manufacture 
of Auto-Lite 350 Wire. It is insulated with 
heat-resisting silicone rubber, fibre glass sep- 
arators and fireproof braids. 


• Flexible at -70°F. 



factory at -B0°F, Br at on olHlude of 
60,000 ft. OS measured at the equoler 
• Resistant to modern aircraft hydraulic fluids, 
lubricants and fuels for both reciprecating 
and iet-fype engines 






LIQUID STORAGE ELECTRONIC EQUIPMENT ROCKETS INDUSTRIAL PROCESSES 


Here’s where G-E heating equipment can help you 
keep components at operating temperatures 


Whenever your equipment, complete 
systems, or manufacturing process re- 
proper functioning, General Electric 
specialty heating equipment can help 
you quickly and economically. 
Problems of supplying heat at high 
altitudes, keeping critical fuels at 

sile components in a “ready to fly” 
condition, providing the best thermal 
environment for manufacturing proc- 
esses, reducing dangerous component 
icing in flight, helping to keep personnel 
comfortable when exposed to extreme 
cold, providing the optimum operating 
temperature for electronic and hy- 
draulic components, duplicating high- 
temperature conditions for structural 
testing, and many other special appli- 
cations have all been solved by General 
Electric specialty heating equipment. 


LET US ANALYZE YOUR SPECIALTY HEATING PROBLEM 


A General Electric specialty heating ex. any specialty heating problem, contact 
pert is available to work on your particu- your G-E Apparatus Sales Office or send 
lar heating requirement. So, if you have coupon below for more information. 


GENERAL 



ELECTRIC 


G-E SPECIALTY HEATING EQUIPMENT 







When you are faced with the problem of rapid 
production of complex parts, sub-assemblies 
or components, call on Axelson. For a complete 
description of Axelson's tooling and other 
facilities, write or call for booklet AWB-115. 
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MICRON GEAR 

MANUPACTUIIIHO CQMPANV 

102-38 CORONA AVGN VB 
CORONA 68, NBW YORK 








YOUR BEST SOURCE FOR... 






INVERTERS 

AC-DC 

GENERATORS 


1 fi 



ERAaiONAl N. P. 
DC MOTORS 

SPECIAL-PURPOSE 
ELECTRON TUBES 



you can be sure of getting top q 


Call on us at any t 


E<p.n 9.IP.; e.n<li. I»..np1l..^l DM.Ipp, 209 E. 42n<l U.. N.. Y«t W, H.Y. 




WORLD’S 
STAINLESS 
STOCK AT 


LARGEST 

FASTENER 

ALLMETAL 


lOO 

I— lOi^F^S 

lower Your Mointenance 
Costs — Increase your 
strainer-filter protection 


SCREEN PRODUCTS 



NEW. ..r 

revolutionary 

The sp-160 

Full llo»r oil ilrulnpr for olreroft 



SCREEN PRODUCTS, Ino. 

P. O. BOX 430, CAIDWELI, N. J. 
CAldwell i-iSW 


Leading manufactureis launched a switch to a fast growing firm 
(specialists in stainless steel) for their fastener supplies. They found 
that there’s no slock like the largest, and Allmetal Screw Products 
Company has the largest stock of stainless fasteners in the world. 

One significant reason manufacturers find Allmetal stainless 
fasteners so fascinating is their hex head bolt slock (see cut). And 
talent to follow through with fast delivery of screws, nuts, washers, 
rivets, pins, nails, and°‘AN” fasteners. 

Chief cause for Allmetal’s ability to turn out fasteners — and 
have them ready for immediate shipment — is their spanking new 
plant in suburban New York (Garden City, Long Island). These 
added facilities — plus 26 years of specializaLion in tough alloys — 
give Allmetal the combination to supply stainless fasteners when 









For aircraft seats, interior equipment and airframe subassemblies 

INVITE WEBER TO COMPLETE ANY ASSIGNMENT... 

from design. . . through prototype testing. . . to production article. 
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VARD -Fim IN MECHANICAL ACTUATION 






yARD 

2981 East Colorado Street 
Pasadena 8, California 


The facilities of the Vard company 
are geared to the quality 
requii'ements dictated by 
aircraft standards. 

Production 
ground ballscrews 
are manufactured with 

by Vard specifically for 
close tolerance airborne applications. 


Vard engineers will analyze your 
ballscrew requirements to determine the advisability 
of single or multiple ball circuits. Either of 
these options may utilize all load balls or alternate load 
and spacer balls. 
You may be sure that the combination 
indicated by our analysis will best 
meet your needs and will be produced 
by the finest facilities available. 






to meet the most 
rigid military 
specifications . . . 


There are new opportunities for cutting assembly 
in the “Key Locking” feature of kelox Inserts 
Studs. You can improve your product and 
assembly costs with kelox because these fasteners — 


get 
this KEY 
to lower 
assembly 


docks, hose units, etc, 
CARAVAN AXLES are built to 
withstand maximum stress, and 
they excel at load stability over 

Unit shown in operation at Boe- 
ing Aircraft features automotive 
type steering and provides me- 
chanical parking brakes. 



3M3 W.jl 5«th St. • Cleveland 2, Ohia 


2- Provide higher stress allowable per 
space required, 

3. Are simple to install and remove. 

4. Moke maximum use of topped hole. 

5. Afford consideroble reduction in 
assembly weights. 


6. Save space and improve product 



8. Require no special threods. 

Kelox Fasteners are part of a family 
of universally used PHILLIPS 
PRODUCTS that are designed, de- 
veloped and distributed by a world- 
wide organization. 

This highly specialized, technical 
group will be glad to assist you with 

your fastener problems. Use coupon 
belosv to gel more facts on keloxI 

Fasteners, Inc. 

580 FiHh Avenue 
New York, New York 
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|]irwork 

SPARE PARTS 


FACTORY AUTHORIZED DISTRIBUTORS FOR: 


ONE of the FOUR 
PRATT a, WHITNEY 


DISTRIBUTORS 


• A-C Spark Plug 

• American Brass 

• Bendix Landing Gear 

• Bendix Pacific 

• Bendix Scintilla 

• Bendix Slromberg 

• B. F. Goodrich 

• Clary Multiplier 

• Co-Operative Industries 


• Canadian Pratt & Whitney Aircraft 

• Continental Motors Corporation 

• Johns Manville 

• Leece Neville 

• Minnesota Mining 

• Packard Cable 

• Pratt & Whitney Aircraft 

• Titeflex 

• U. S. Rubber 


• Westinghouse Lamp. 


ENGINES 


FACTORY AUTHORIZED OVERHAUL* SALE* EXCHANGE 

Pratt & Whitney Aircraft Lycoming DIv. of Avco Mfg. Corp« 

Continental Motors Corporation Engine Driven Accessories 


BRANCH OFFICES 

Arlinglen 6, Vb., P. 0. Box 6038, (Tel. Jackson 5-3600) 

Arionla, Ga., P. 0. Box 713, Monictpol Airport (Tel. Poplar 1-2607] 

Miami 48, Flo., P. 0. Bex 184, International Airport Broocli (Tel. 88-3467) 
Newark, N. Bsilding No. 8, Newark Aiiperl (Tel. Market 3-4369) 


Rimork 

• •corporation 

Millville, New Jersey 



; an engineering organizaiion, wliat do j'ou consider 
esign requirernems for a successful career? 


Hcijicalhns. If you arc willing to 

^nuily and initiative, an outstanding 
IS you at M.A.C.... 


Make Aviation^Careeri 


MCDONNELL// . 

"•'"'IF 



ROBINSON Vibration Control 

Airborne Equipment 

Some examples of engineered mounting systems now in production 



copiers. I ms is a nign pcriormaace, 

Siss 



AJiituoe control, oimpie stras 

==rsss 





Robinson Aviation, Inc., also makes a 
complete line of all-metal unit mounts. 

We ask the opportunity of evaluating 
your mounting problems, in order to de- 
sign and propose Met-L-Flex all-metal 
systems engineered to your specific 
needs. AwsQ.M 


ROBINSON AVIATION INC. 

. TETtneoRO NEW jsRSfv 

' - imiw- ’Ljifvrju 

AIRBORNE DIVISION 


Engineering Office: 3006 Wil 


Blvd., Santo Monica, California 



CAGE 

PBESSURE 

ftEGULATOE 


ABSOLUTE 

PRESSURE 

REGULATOR 


TEMPERATURE 

CONTROL 


P N 



ALLEN BOULEVARD, FARMINGOALE, 1. I., N.Y., CH 9-5900 


EAST COAST 6 CANADA MID WEST WEST COAST 

C. f. RUSSELL CO., INC RUSSELL ENGINEERING, INC. ENGINEERING SALES & SERVICE CO. 



Today's aircrafl depend on adequate controls to achieve speed 
and maneuverability. Century products provide efficient con- 
trol through the utilization of inherent bleed-air power, Thus, 
modern jet planes are able to achieve greater speed and dis- 
tance with safety, through Pneumatics , . . the dependable 
stock-in-trade of Century Controls Corporation. 

SEND FOR THIS INTERESTING BROCHURE 

on Cenlur/s program, facilHias, and products 




Anothiir advancement by 


The new 19" Hydroform is an important addition 
to Kaupp facilities. This new machine makes it 
possible to produce larger parts than heretofore 
possible on the 12" Hydroform previously in- 
stalled. With both mactdnes now in operation, a 
vast new field is open for design and develop- 
ment engineers who require prototype compon- 
ents. Your inquiries are invited. 

HVOROPORM/NG BY KAUPP SAVES IIA1E 
AND REDUCES TOOL COSTS - 

• Fewer drawing operations 

• Sinnple tooling 

• Fast set-up 

• Improved quality 

Specify Hydroforming by Kaupp for accurate 
forming and drowing of stainless steel. Inconel, 
aluminum, cold rolled steel, copper, brass and 
other alloys. 



. KAUPP & SONS 

WAT • MAPLEWOOD • NEW JERSEY 


V-102 







A-103 




Write for complete inrommlion on (hit 


A GREAT NAME CONTINUES GREAT NEW ACHIEVEMENTS 


Xhomcas A. Edison 








look to the pioneer and leader 

FLIGHT REFUELING, INC. 



The Probe and Drogue refueling system, 
developed and manufactured by Flight Refueling, Inc., 

has been used extensively by the United States Navy, 
This system employs the A-12 hose reel unit, 

the A-I nozzle, A-3 coupling, and drogue unit. In addition. 
Flight Refueling, Inc., has submitted qualification test reports 

to the USAF for an improved A-12 type refueling unit 
for multi-point tanker installation, 
and likewise for a refueling unit of even higher capacity. 

These units are already in production and will shortly go 

into service in aircraft of the Tactical Air Command. 



Right Refueling’s engineering department is working closely 
with many leading aircraft manufacturers 
to assist them in developing new refueling systems, 

today’s universal requirement to give modern jets extended 
range and load-carrying capacity. If you would like more 

information on Right Refueling, Inc.’s equipment or facilities, 
just drop a note to Contracts Administration Department, 


Ylight Refueling, Inc. 

FIIENDSHIP INTEINATIONAL AKPOItT 
Ballimore 3, Ateryjand 




KAYLOCK 

takes the leadership 
in the design of aircraft nuts 


Today's developments in the conquest 
of space requires forward ^ 

thinking to meet the high standords 
required by the aviation industry. 
KAYLOCK has helped to effect 
a moior advonce in aircraft 
performance through its 
all metal self-locking nuts / 

which hove set the pace for / 
the entire self-locking nut industry by 
major reductions in SIZE and WEIGHT 


CONTAINERS- 



OLDE" AND J^EIV 


"Ye Olde Oakett Bucket" was o forerunner of containers 
which served the problems of liquid logistics for 
communities of early pioneers. It provided drinking 
and bathing water, was a tool for fire fighting 
and afforded a means of simple irrigation. 

Today containers by Cambridge Corporation set 
the pace for modern liquid logistics systems. Production 
built and service proved, our complete line of special 
containers serve the military and industrial community. 

The Cambridge Corporation's "PRODUCTION SERVICE 
TO INDUSTRY" is geared to serve your problems 
of handling and storage of liquids. Why not fit o.ur 
"know how" to your needs? 

Call or Write today 

CAMBRIDGE CORPORATiONJ 

INDUSTRIAL PARK 
LOWEU, MASSACHUSETTS 


ij^mbridge ~j 


A PRODUCTIO 


SERVICE 


1,300 Gallon Hydrogen Peioilde Sloroge Tank 
T O UN-D U S T R Y 





The most sensitive "nose" 
in the worid... 


Hidden in the nose of the F102, Convair's ultra- 
sonic delta wing, land based jet fighter, are those 
highly sensitive electronic miracles of science 
that protect and guide it unerringly to its des- 
tination of national defense. 


Because of Zenith skill and exclusive produc- 
tion techniques, these defenders of our country 
and of the peace of the world can function un- 
failingly, regardless of temperature, altitude, or 
climatic conditions. 


A critical part of these vital instruments of war- "Futures Unlimited.” a brochure picturing these 
fare is the reinforced plastic radome produced Zenith activities, is avaOable on request to . . , 
by Zenith Aircraft. 


ZENITH AIRCRAFT 

division of Zenith Plastits Cempony 


z 


WORLD'S LARGEST PLANT PRODUCING REIN 


gardena, calif. 


{FORCED PLASTICS FOR AIRCRAFT 


Aviation Week 
BUYERS’ GUIDE 
Brings Long-Needed 
Publishing Service 
to Fast-Moving 
Aviation Industry 

Aviation's dramatic development into the multi- 
billion dollar giant of today — reaching into all 
phases oi manufacturing— demanding a con- 
stant flow oi products and materials from tens 
of thousands of separate suppliers — has made 
a comprehensive, complete source book oi 
suppliers and manufacturers a must for the 
Industry, Air Force and Government. AVIA- 
TION WEEK'S annual BUYERS' GUIDE answers 
this need with an information service of year- 
long usefulness, pul directly into the hands of 
more than 57,000 key aviotion engineers, man- 
agement men. design and purchasing person- 
nel ... the men who are aviation's real buying 
influences ... in the industry itself and in Air 
Force and Government buying agencies. No 
other single aviation publication offers such 
wide coverage and solid, long-lasting advertis- 
ing value. 

Aviation Week 

BUYERS’ GUIDE 



HALL-SCOTT 

FOR 

GEARS ENGINES 
ELECTRONICS 


Hall-Scott has, for almost 
halF-a-century, been an active 
leader in the design, develop- 
ment, and production of engines, 
gear assemblies and transmis- 
sions for commercial, industrial, 
morine, aviation and other mili- 
tary uses. 

The recently acquired Elec- 
tronics Division, while relatively 
new to the Hall-Scott organiza- 
tion, has a background of more 
than 15 years in the electronics 
field. Its main function is to 
design and manufacture com- 
plete electronic packages of all 
types and sizes. 

In oddition to producing elec- 
tronic units to specifications, 
this Division also hos the finest 
facilities available to build pre- 
cision sheet metal assemblies to 
house these electronic devices. 
As an example of this profi- 
ciency . . . Hall-Scott will place 
on the market a low-cost, high- 
quolity, desk-top, analog com- 
puter. 

Hall-Scott tempers the theo- 
retical with the practicol. At 
either Division — Gear & Engine 
in Berkeley, Calif., or Electronics 
in Burbonk, Calif. — there is on 
exceptional combination of en- 
gineering and manufacturing 
tolents accustomed to develop- 
ing a basic concept into a high- 
quality finished product. 

For further information write to .. . 

HALL-SCOTT 

Gear & Engine Division; 

2850 Seventh Street 
Berkeley, California 
Electronics Division: 

2950 No. Ontario Street 
Burbank, Colifornia 





The other half is in the ways they simplify design, 
speed production and cut costs in the factory 


3M ADHESIVES for: 3M COATINGS for: 3M SEALERS for: 




ADHESIVES AND COATINGS DIVISION MINNESOTA MINING AND MANUFACTURING COMPANY 


.A-112 



A-m 



Why major aircraft manufactui 
depend on 


a* 

I WISTEKKGEM 

1 EMI lockik^b 

1 f9I 


Wesh«*Ge»« 

h«lpE «Y 


I Gear, P, 0. Be 
i, California. 


VafsAla 

WiSTEM CEER 

HMt 


Because they know they 
can count on Western 
Gear-designed and 
engineered components 
for unfaiiing performance 
in their aircraft. And they 
know they can rely on 
40 years of service to the 
aircraft industry for 
correct design and 
superlative construction, 
whether power takeoff, 
turbine drive, 
complete systems or 
mechanical components 
of virtually any 
descflption. 

Send i^s details on your 
mechanical power 
transmissio,n problem. 
Our engineers will be 
glad to make 
recommendations, Heljlh 
you come up with the 
right answer. 
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MISSILES 


There 


> is no coctiftil. no iiilol. Insleofl lliere is built-in inleUiiieuce craniineil into hlark 
There are iieir nieluls to lake beat anti load, rheniiral fuels for siiiiersonic propiil- 
I ndernealh are the familiar elements of an airframe. 


ijaid missfle 
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Technical Progress 
Boosts Missile Buying 

By David A, Anderton 


Ciuided missiles and supporting services will be bought at a rate 
approximating one billion dollars per year for the next few years. 

During the past decade, and starting from almost nothing, the money 
allotted annually for missile procurement has been rising rapidly until today 
it has touched the $700-million mark, A total expenditure near six billion 
dollars has been estimated for the missile program to date; the future growth 
is limited only by the rate of technological expansion possible in missile 
development. 


Actually, the division of missile funds 
allocated to procurement or research 
and development is difficult to make. 
Each of the military services supports a 
large research and development pro- 
gram whose results may be applicable 
to both the piloted and pilotless varie- 
ties of aircraft. There is no obvious way 
of pro-rating the cost of a new wind 
tunnel at a government facility to mis- 
siles or aircraft. 

Procurement practices \ar\' also. Tlic 
Army, for example, lumps its missile 
procurement mone\- together with its 
funds for ammunition for all sizes of 
rifles, artillery and rocket launchers. 



Thus the btlliou dollar annual figure 
is an estimate, but in tlic light of cur- 
rent trends in procurement, a realistic 

llic lion's share of that money is 
used now for actual purchase of missiles 
for training and standby use or for ex- 
perimental firings. This is a reversal of 
the situation at the beginning of the 
decade, when almost all of the money 
was rightly channeled into devclop- 

Tlic weapons arsenal of the U. S. 
military services now stocks about half 
dozen operational missiles, with sescral 
more about to leave developmental 
status for productioir. 'ITtrce of these 
have advanced to the point where fhev 
arc supplied ns regular armnment to 
American units sMtiniicd in NATO 
countries. 

Total miiiiber of active missile 
projects is about 24; this embraces nn 
extremely wide range of missions, sizes 
and complexities. 

nicte are four fundamental missions 
established as guides for missiles design 
ill this country; 

• Air-tr>air, for fighter and bomber 
sveai»iis. These are small missiles, gen- 
erally of a size and weight that can be 
man-handled on the ground- The 
powerplant is generally a solid-propel- 
lant rocket motor. Intelligence may be 
contained within the missile, or it ma\- 
be contained in the mother plane and 
transmitted to the missile. Typical ex- 
amples of this category are the Hughes 
I'akon, for US.AK. and the Spmrs’ 
Sparrow, for the Nary. 

• Surfacc-to-air. for anti-aircraft de- 
fense. Next step up the size scale, these 
missiles are hpified by the Army's 
Nike, now stationed around tlie United 
States in cih' dcfen.se. and soon to be 
sent to Europe. Missiles like this gen- 
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ctally are powered by a liquid-propel- 
lant rocket motor, although some later 
models to come will have ramjet en- 
gines and be capable of longer range. 
Intelligence may be self-contained, or 
it may be transmitted to the missile 
along a radar beam which the missile 
rides like a leaf rides the center of a 
runing brook. A typical size (Nike) 
is 20 ft. long by one foot in diameter. 

• Air-lo-surface, for bombing missions. 
These missiles ate primarily a bomb to 
which wings, powerplant and intelli- 
gence have been added. In use, they 
are carried internally or externally on a 
piloted bomber to a point perhaps 100 
miles from the ultimate target. The 
bomber then releases the missile, which 
flics on its own power to destruction at 
the target. In the interval, the mother 
airplane has had time to get out of the 
target area. The small size and high 
speed of the missile make it a difficult 
ffirget. Powerplant would almost in- 
variably be a rocket engine using liquid 
propellants. The intelligence would be 
self-contained. Size might be about 
20 ft. long, with a 10 or I5-ft. wingspan 
and a bodv diameter of three or four 
feet. Outstanding current example of 
this class is the Bell Rascal, for USAE. 

• Surface-to-surface, for artillery sup- 
port or bombing missions, There ate 
two sub-classes within this group; short- 
range missiles, primarily intended to 
supplement or replace artillery, and 
used b\ the Armv; long-range missiles, 
primarily intended to supplement or -e- 
place bombers, and used by the .\ir 
Force. The Army missiles ate rocket- 
propelled, and follow a ballistic tra- 
jectort’ like an artillery shell’s flight 
path. They have built-in intelligence 
for accuracy at the target. The Air 
Force missiles resemble conventional 
airplanes; current weapons are powered 
bv turbojet engines, although ramjet 
plus rocket powerplants are a future 
engine. Topping the list is the intc'- 
continental ballistics missile, a giant 
with a 5,000-mi. tango. Typical sizes 
could be about 50-ft. height for the 
Army missiles, and about 50-ft. wing- 
span for the Air Force pilotless bombets- 
Atlas, the intercontinental missile, 
could stand as high as 100 ft., although 
its ultimate size depends on H-bomb 
technology. 

More than Airplanes 

The two basic differences between 
airplanes and missiles give rise to a 
large number of detailed differences; 

• A missile does not have a pilot; there- 
fore the intelligence must be built in. 
This leads to an enormous amount of 
internal avionics and other controls, 
governed by intelligence designed into 
other black boxes, either in the missile 
or on the ground- The complications 
of this equipment lead to new design 
and production techniques, new testing 


and maintenance tricks, and transport 
and housing for the ground equipment, 
to cite three examples. 

■ A missile does not have to come back 
from a mission. This means that some 
compromises can be made with cost of 
components; this generally shows up in 

E reduction techniques, developed for 
igh-volume, low-cost output. But it 
may also show up in a new engineering 
concept for an expendable engine or 
airframe- By the same token, reliability 
must be increased, because a one-way 
mission has to be an accurate one with 
a very high chance of making the kill. 
In a defensive weapon, such as the 
Nike, this kill probability has to be high 
to justify use of the missile in the first 

tinder the Skin 

Missiles have much in common; 
under their metallic hides the;- all share 
the same basic components. Whether 
the job is to strike an enemy bomber 
five miles away or the enemy industrial 
heart 5,000 mi. away, these ate the de- 
pendent pieces that combine to do the 

• Warhead, wliich is the payload of the 
missile to be delivered on target. This 
may be a 50-!b. explosive charge, a baby 
atomic bomb or an H-bomb. It may be 
a small cone, or a large sphere or a 
shaped charge. It may need protection 
from heat, or it may require to be 
heated. Its mounting may he a sensi- 
tive one, or as crude as high explosive 
poured into an artillerv shell. 

• Guidance, wliicli tells the missile 
where to go. There are three basic 
categories of guidance equipment; 
active, semi-active and passive. The 
words describe the ripes quite well. 
Generally, the earlier missiles (chrono- 
logically speaking) and the shorter 
range missiles use a passive or at best, 
a semi-active system. 'Ihey ate told 
what to do. and they do it. llie later 
missiles and those with longer ranges 
generally have the inherent capacity to 
Sgure out what to do and then to 
execute the command. 


• Powerplant, which makes the missile 
go. Today’s missiles are powered by 
conventional turbojets, the same basic 
engines that propel airplanes; by ram- 
jets, the aerodynamic and thermo- 
dynamic powerplant that depends on its 
own forward speed to keep going; and 
rockets, which carry along their own 
fuel and oxidizer in liquid or solid form 
and, alone among the three h'pes of 
engines, can operate outside the earth’s 
atmosphere. 

• Airframe, which holds all the other 
components. This outside shell is a 
difficult design problem because of the 
extreme varieN of loads imposed by 
flight, altitude, temperature, power- 
plant and ill some cases, warheads. It 
mav resemble a sophisticated skyrocket 
or a sweptuing interceptor; it may be 
built of stainless steel, plastics, or 
aluminum alloy. It may be machined 
with great precision, or pressed out with 

On the Ground 

Supporting these missiles are the 
items of ground equipment used to 
transport, assemble, check out. fuel and 
fire the weapon. These include an ex- 
treme varieN of wheeled vehicles; 
mobile trainers, field fuelers and tanker 
transports, portable power supplies, 
gantry' cranes, radar trailers, tool carts. 

One missile system now entering 
service testing has no less than 65 dif- 
ferent units, mostly on wheels, used to 
support field operations. 

‘The missile has grown from the 
original concept of a cheap, expendable, 
simple onc-shot item to a complex 
weapons system that requires as much 
supporting effort 3S does any manned 
airplane. Its cost has mounted until 
some missile airframes ready to fight 
cost as much as some airplanes at the 

At the same time, it has grown from 
a scientific toy to an operational 
weapon, and from a capricious test 
vehicle to a reliable machine. 

Its future prospects look brighter 
now than at any time before. 
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code modulation 


time modulation 


TELEMETRY 


PRE-FLIGHT CHECKOUT 

L IN-FLIGHT DATA TRANSMISSION 


Pemcnincl Irti 


MISSILE INSTRUMENTATION SYSTEMS 


pulse amplitude modulation 


frequency modulotion 


CHECKOUT EQUIPMENT • TEST EQUIPMENT 
HIGH SPEED DATA REDUCTION SYSTEMS 
RECORDING SYSTEMS • SYSTEM ANALYSIS 
TRANSDUCERS • SERVOMETERS 





the sky’s no limiti 


Whatever the need for 
precision units, INTER^'^*'^ 
engineers will design 
and build them! 


TODAY, A LAUNCHiR CYLINDER 
FOR THE NIKE! 

TOMORROW ? 


qwlHy of dosign, pro- 
In the 'SO-i. at en» of 
ployod o yitol role In iKe 
development of Amerieo'j oviolion Iroiniog pfogrom. During World Wor II, 
INTERSTATE produced over $50 million worth of materiel for the Armed Ferem, 
including octvaling cyiindert ihol opened the bomb bay doon of ihe B-29 carrying 
the atom bomb over Hire»hlme. In post war yoort, INTERSTATE hot been a foclor 
in preciiion aircraft parts manufocturing, oi mil et ir> production of oirframe 

used by every major oirllne throughout the world. 


cFtte 








lEERING CORPORATION 




special custom electronic cables 


round and flat cables 



moulded cable transitions 



epeeiaJ cable assemblies 



eleetronie cable comprising steel 



-X- 

-X- 

-X- 

X- 

-X 

-X 

X 

-Xr 

X 

-X 

X 

X 

X 

X 


Designed and manufactured to your circuitry and 
environmental specifications 

Bulk cable or complete coble assemblies 

Prototype or production quantities (Good delivery) 

Custom cables comprising complex circuitry for unusual 
applications 

Flat cable 

Round cable 

Y cable 

Underwater cable 

Waterproof cable assemblies 

Missile firing or breakaway cable 

Potted or moulded connecters and terminations 

Moulded transitions 

Combined electrical conductors with steel or nylon 
strain relief 

Combined electrical conductors with pneumatic or 
hydraulic feed lines 

Special jacket materials 

Complete laboratory for testing and certifying cable 
assemblies 


DOUGLAS ROESCH, INC. 

electronic and cable engineers, 
researchists, designers, consultants 

2200S0UTH FIGUEROA STREET, LOS ANGELES 7, CALIF. 
Richmond 7-9361 



Crystals for 
MILITARY AND 
CIVIL AVIATION 

GUIDED MISSILES 

SHIP-TO-SHORE 

AMATEUR 


COMMERCIAL 

CIVILIAN 



ELECTRONICS 

4' 4» II I* ft II A T I O X 


Griffin. Gporpin 



AMERICAN PIPE & STEEL 
' CORPORATION 


DESIGNERS ■ ENGINEERS • FABRICATORS • ERECTORS • STEEL ■ ALUMINUM • ALLOTS 


COLVIN LABORATORIES, INC 


364 Glenwood Avenue 
EosI Orange, New Jersey 
Telephone: ORange 7-1221 
Teletype: ORG NJ S94 


35 North Arroyo Parkway 
Pasadena 1, Colifornio 
Telephone: RYan 1-5171 
Teletype: PASA CAL 7175 


ELECTRO-MECHANICAL INSTRUMENTS 
FORGUIDEO MISSILES, PILOT ED AIRCRAFT 
AND INDUSTRIAL AUTOMATION 










CORPORATION 


ASubsidiaryof I 
TheCeneralTire&Rui)b«Companjr ® 

AORE POWER FOR AIF 
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PI AVIONICS 


syatoin of our ilefenfivo neapons. 
.ultph-iiicnis uiid exteiuls uimi'.i-rn- 
encc iiutl I'oiilrol and closet the 
^ap beluecn hint and the machine he 
operates. .1 ncir industry, avionics 
husine.ss has increastd lOO-juhLin the 


past fifteen years. Its groM</i continues. 
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Price Now Figures in Avionics Buying 


By Philip J. Klass 

For the first time in more than 15 years, the dollar sign has become a 
significant (actor in military avionics procurement. This has forced the avionics 
industry to sharpen its costing pencil and resort to the same sort of penny- 
watching practices long employed in the radio-TV manufacturing industry. 

For many newcomers in the avionics field, this is a novel, and sometimes 
painful, experience. However, it has also shaken some of the older and large 
avionics producers, causing them to scramble for business. 

This does not mean that equipment size, weight, performance, and 
reliability are less important. It is just that price has moved up into the big 
leagues, And this keen competition, following the post-Korean stretch-out, has 
been felt even more by component suppliers to the avionics equipment 
industry. 

Military procurement practices nor- 
mal!}- proride that the 6rst production 


procurement of a new item should go 
to the finn which developed the device. 
However, after this initial procurement, 
it is anybody's ballgame. 

A company which develops a new 
equipment, and manufactures the first 
procurement, should have a slight ad- 
v-jiitage in subsequent procurements. 
Its production tooling is paid for, and 
it has considerable experience and 
know-how. Despite this, there are 
growing numbers of firms who ate 
losing follow-up procurements. For 
example; 

• APS-20B airborne surveillance radar, 
was otiginallv developed and produced 
by General Electric, but Hazeltinc won 
the follow-up procurement, 

• APS-45 airborne heightfinder radar, 
developed and first produced bv Philco. 
is now in production at Texas Instru- 
ments Inc. 

• APA-S6 airborne radar indicators, de- 
veloped by General Electric, have been 
given to Texas Instruments to produce. 

Sharp Pencil Or Ignorance? 

Recently the Government held a 
competition for follow-up procurement 
of equipments for which it had initiallv 
paid Sl.dOO each. The original pro- 
ducer bid SI, 100, a 20% reduction 
from his initial figure. However, the 
competition was won by a small new- 
comer who bid onlv- 5800. This figure 
was less than the original producer's 

Tills sort of situation always prompts 
the loser to suspect that the winner has 
bad!}- underestimated the magnitude of 
the job. because of lack of experience 
with the initial procurement. In at least 
some instances, this is the correct ex- 
planation for the low bid. 

\Vlien an equipment manufacturer 


discovers that he has mistakenlv- under- 
bid the job. or knowingly underbids it 
to fill up his factory load (and thus 
lower distributed overhead on other 
products), it calls upon component 
suppliers to sharpen up their costing 

Pressures On Suppliers 

For example, instead of buying mica 
capacitors from one manufacturer, 
paper capacitors from another, and 
clcctrolytics from a third, more and 
more equipment manufacturers are ask- 
ing niamifactnrers for a "package 

J unte" on all the capacitors required 
Dr the production of the new equip- 

By holding out as bait the prospect 
of a single order for 550-100,000, the 
equipment manufacturer expects, and 
frequently gets, a sizeable reduction 
from norma! net price. 

The representative of one capacitor 
inaBufacturcr, who lost such a packaged 

bid, told Aviation Wf.kk that the 
price quoted by his competitor was less 
than his company’s direct manufaclur- 

Thesc highly competitive buying 
practices, while not yet as rugged as 
those emplovcd in the radio-lV in- 
dustry, are surely making av ionics com- 
ponents suppliers, including some of 
the larger firms, price conscious- Thev 
also create pressures on component sup- 
pliers to expand their lines so they e.in 
give package-ty pe quotes for all ty pes of 
capacitors, resistors, or tubes required 
by an equipment maker. 

Not all of the pressures are being 
generated by the equipment nianufac- 
tuicis. In at least one ease, a com- 
ponent manufacturer has voluntarily- 
shifted to “hard-sell" techniques. One 
transistor manufacturer, in order to 
stimulate the use of transistors in gen- 


eral, and his in particular, has ofiered 
to give an equipment manufacturer a 
sizeable cut off regular price if he will 
agree to use a given number of the 
semiconductor devices. One medium- 
size avionics firm made such an agree- 
ment, and promptly set about rede- 
signing its new equipment to use 
transistors. As a result, most of its new 
avionics equipment will be completely 
or largely transistorized. 

Salutary Effect 

No one questions the salutary effect 
that this general shake-down is having 
on the avionics industry, despite bis 
own occasional discomfort. For ex- 
ample. one equipment maker which has 
been underbid on several jobs, is bring- 
ing in more component suppliers. As a 
result of passing the competition down 
the line, the firm expects to be able to 
lower its quotes in the future. For 
example, on a radar mixer which it pre- 
viously bought from one source, the 
companv now has two alternate sup- 
pliers. The result is that the cost of tlic 
radar mixer has been cut in half, a 
spokesman says. 

Perhaps the most significant differ- 
ence between military and civil avionics 
equipment is the difference in tlicir 
procurement procedures and tlic re- 
sulting effect on the equipments them- 

Some observers suspect that at least 
a portion of tlie imrcliability problems 
now encountered on military avionics 
equipment arc attributable to the mili- 
larv practice of “procurement by speci- 
fication." instead of making more use 
of the competitive forces which govern 
commercial buying. 

Considering the fact that the military- 
spend an average of twice the initial 
equipment cost every- year in main- 
tenance. and the fact that it is difficult 
to put equipment reliability- into speci- 
fication form, these observ-ers believe 
that present procurement practices may 
be “penny- «-ise and pound foolish." 

No Clear-Cut Difference 

-Although there are some recent in- 
dications that military- buy ing practices 
are moving in the direction of commer- 
cial procedures, the safeguards w-hich 
Congress insists upon for military pro- 
curement make it appear doubtful that 
the pendulum can ever swing all the 

From a technical standpoint, there 
is no clean-cut cleavage between civil 
and military avionics equipment. In 
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bet, avionics equipment for one branch 
of the military often bears a closer kin- 
ship to the avionics of one segment of 
civil aviation, than to another branch 
of the military- For example: 

• Airline avionics equipment closely 
resembles, and is often identical to, 
that used in aircraft of the Military Air 
Transport Sers'ice, but differs greatly 
from equipment used in civil light- 

• Army Aviation's lightpianes and heli- 
copters use communicanon and naviga- 
tion gear which closely resembles or is 
identical to that used hy civil lightplane 
operators. Cost, as well as size and 
weight, are important factors to both, 
because of Army Aviation’s small 
budget. 

Difference Of Degree 

Where technological requirements 
differ, the difference is usually one of 
degree or emphasis. This was brought 
out during a recent symposium in Balti- 
more on the subject: "Comparison of 
Design Features Required for Military 
and Civil Airborne Equipments." The 
eight-man panel represented the three 
military' services, the airlines, lightplane 
operators, and three manufacturers of 
military and civil avionics equipment. 

All users emphasized the in^rtance 
of equipment reliability. While the 
price of avionic equipment failure to an 
airline may run into thousands of 
dollars, “the penalty of failure in a mili- 
tary aircraft can run much higher," 
Ludlow Hallman pointed out. Hallman 
is technical director of the Communica- 
tions and Navigation Lab at Wright 
Air Development Center. 

The lightplane operator, whose plane 
and pocketbook can not take dual in- 
stallations, also needs a high order of 
reliability. A. R. Applegarfh, chief engi- 
neer of Narco pointed out. 

Size, weight, and power corrsumption 
ate important factors for all aircraft 
operators, but weight is “critical” in 
many Army helicopters now in use, Lt. 
Col. John L- Wilson, Jr., chief of the 
Aviation Branch, Army Signal Corps, 

To meet the owrational require- 
ments of carrier-based aircraft, the Navy 
must cram more avionics into cramped 
airframes. As a result, it is calling for 
avionic equipment designers to go to 
more sub-miniaturization. This greater 
“density", raises serious cooling prob- 
lems. according to A1 Winick, head 
of BuAer’s Navigation Aids Branch. 
Winick also pointed out that carrier 
catapult launching subjects avionics 
equipment to a high-G shock which 
may last 2i seconds. 

IJcspite these specialized require- 
ments, J. C. McEIroy, assistant head of 
research and development for Collins 
Radio, sees "little fundamental differ- 
ence in design requirements between 


airline and military” avionics equip- 
ments. Bendix Radio’s George Church 
noted that the design of avionics etiuip- 
ment "is a series of compromises.’’ 
Difference In Buying 

When a new military des'ice or 
equipment has been developed, the 
initial procurement normally goes to 
the firm which made the development. 
Subsequent procurements are then 
made on a competitive bid basis, with 
the lowest qualified bidder getting the 
job. Although a firm's past perform- 
ance on a number of contracts for a 
variety of avionic equipment is weighed 
in determining whether the company 
is "qualified," only the original de- 
veloper has had any production experi- 
ence with the specific item under pro- 
curement, 

K the second procurement goes to a 
new contractor, mote often than not 
this company goes through the same 
“learning pains" as the original pro- 
ducer. Sometimes, but not always, the 
same troubles which plagued the 
original equipment, or entirely new 
ones, crop up in the second procure- 
ment equipment. The reason is that 
there is a lot of production know-how 
that can not be put on blueprints or 
into specifications, 

If there is a third procurement, and 
it goes to a new supplier, the whole 
cycle may be repeated. The dollars 
which the Government saves in initial 
equipment costs may be more than dis- 
sipated in increased field maintenance 

However, such is not always the case. 
Sometimes a new supplier makes signifi- 
cant improvements and refinements 
over the original equipment. (Texas 
Instrumerits Inc. is a notable example 

good job, a Navy spokesman tells 
Aviation Week, fiowei'er, he quickly 
adds that not all of BuAer’s low-bidders 
can be held up to support present pro- 
curement practices.) 

Different With Airlines 

Competition and commercial buying 
practices are an important factor behind 
the greater reliability of airline avionics 
equipment, according to William T. 
Carnes of Aeronautical Radio, Inc. For 
example, if Company "X" gets an air- 
line order for a new type navigation 
receiver, it knows that repeat orders 
from that airline for new aircraft, and 
orders from other airlines, depend in 
large measure upon the reputation 
(both performance and reliability) 
which the equipment racks up. 

If the set proves extremely depend- 
able, Company "X” can be pretty cer- 
tain of getting subsequent business, 
without fear that an "unknown" in the 
field might come with a slightly lower 
price and snag the business. 


t his does not mean that the airlines 
are not interested in cost. However, 
they recognize that maintenance costs 
quickly exceed the original equipment 
cost. While it is difficult quantitatively 
to measure or define these intangibles, 
an airline operation is small and close- 
knit enough to enable its engineering 
department and purchasing agent to 
factor such important considerations 
into their buying decisions. 

Step In Right Direction 

The recently announced policy of 
the USAF’s Air Materiel Command to 
penalize contractors for poor perform- 
ance and late delivery (AW Sept- 19, 
p. 12) was called "a foundation stone 
in any sound business transaction and 
one which the airlines consider in bay- 
ing equipment,” by Collins Radio’s 
McEIroy. Collins is a nujor supplier of 
both civil and military avionics. 

"We believe,” McEIroy said, "that 
industry can and should do more in 
the role of supplying the military with 
equipment based on the same rules 
and procedures that control normal 
business transactions. Industry should 
be given the opportunity, and actively 
encouraged to develop equipment to 
satisfy military requirements, using its 
own financial resources, and to specs 
determined largely by industry." 

In announcing the new AMC policy, 
Maj. Gen. David H- Baker, Director 
of Procurement and Production, said: 
"In negotiations we will look carefully 
for indications that contractors are 
willing to accept normal business risk 
and fuller res^nsibility for products 
developed and produced.” 

Give Industry Free Hand 

Where evidence exists that industry 
is willing to deselop equipment on its 
own to meet military needs, McEIroy 
called on the military to "refrain from 
initiating competitive ptogtaras." Mc- 
Eltoy a^ called for “a just means of 
providing industry with compensation 
for proprietary items," If such a plan is 
established, and adhered to, there 
would be no sole-source procurement 
problems, McEIroy said. 

The military “must find ways of 
informing industry’s thinkers and do- 
ers of their future planning,” McEIroy 
said. Security barriers should not de- 
prive the military of industry’s techni- 
cal brain power. Recent moves in this 
direebon by the Air Research & De- 
velopment Command (AW Oct. 17, p. 
12) were called "a very encouraging 
step," by McElrov. 

“The powerful uncompromising 
hand of economic necessity can be 
made to orient the majority of di\'er- 
gent views to . . . where little difference 
exists in tomorrow’s avionics equip- 
ment, be it for Army, Navy, Air Force, 
or airlines,” McEIroy concluded. 
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VKF OMNIRANGE 


AERO OIV., GENERAL BRONZE CORP., Su«art 



VHF/ADF Equipment 





VHF Omnironge 






MC-6 


MC-4 


ELECTRO-MAGNETIC CLUTCH BRAKE 




ELECTRONIC PRODUCTION • SERVICE • 
SPECIALIZING IN QUALITY ASSEMBLY WORK 
MODIFICATION • MODIFICATION KITS 


c-rs 
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SYSTEM FEATURES ANB PERFORMANCE 

Every effort haa been niede to make operation as simple as possible under 
the complex requirementa of use. A typical mobile control console (inset 
above) contains all power supplies, instruments and control circuits, plus 
a 'scope for reference to phase, frequency and amplitude. (Special power 
supplies can deliver full force at high amplitude and very low frequencies.) 
An oscillograph may be used to record data. Individual shakers (inset 
above) are specidoally designed for this application and featiire a 3” total 
stroke and 100 pounds peak continuous force rating. They are trunnion- 
mounted and can be operated vertically, horizontally or at oblique angles. 

SYSTEMS TO MEET YOUR REQUIREMENTS 
Calidyne builds multiple-shaker systems of 4, 6, 8, 12 or more shakers to 
meet the specific requirements of aircraft manufacturers. Experienc^, co- 
operative engineering counsel is available to help solve your application 
problem. For further information, or a copy of the paper "A System for 
the Excitation of Pure Natural Modes of Complex Structure." write to 
Calidyne now. 

TH i = 

CALI PV NE 

■ ' . COMPANY 


120 CROSS STREET, WINCHESTER, MASSACHUSETTS 





VHF OMNIRANGE 


COLLINS RADIO CO, SSS 33 St., N. E., IMar 





HoMraoM. Cain. 
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WAVEGUIDES 



Waveguides 



Aircsm, liK.. 3S4 Main SL, Wmtlirop, Mass. 






WAC ENCINEERINS CO, 33 Swtli St. Clair St.. 



Wavallna. Inc, Paiiali Ave., Caldatll. N. J. 
Wtticm Intarnational Co., 4S Vasey St., New ToHe 7, 


0 East California S' 



AN ew low voltage 

POWER 
SUPPLY 



INPUTr US VAC, so cycles, sii«le phcu. 

Write fer EvlleKn No. 100 


ELECTRIC COMP4NT 


69-7 Murroy Sheet • New York 7, N. Y. 
Telephone: BEekman 3*7548 




A-C MOTOR DRIVES 

IF . . -your Job needs- 

e Infinite Speed Adjustability 

• Constant Torque Capability 

• Wide Range Selectablllty 

• Close RPM Repeatability 

• Size and Weight Compatibility 

• Rotation Reversibility 

• Remote Contretiabillty 
e Hermetic Sealablllty 

e Component Parts Reliability 
e Operational Dependability 

• Low R-F Transmlttlbllity 
e Power Input Variability 


i 
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Iradio 

RECEPTOjiK 

Wiring Devices 

has its eye on tomorroiv! 


Jel engines, supersonic speeds, guided 
missiles ■ . . Drawing board dreams just a few 

Air For« today. aL of aU the fields con- . 


Radio Receptor has been a leader in electronics 

assignments from the confereoce,S«age Olrough 
design, development and 
production. By keeping pur ey^ on tomorrow 
we are able to meet today's tiraands for 

our country's might. 

A n.„. 

Reply Cards 
Inside Back Cover 
Will Bring Yon 
More information 
Abont Products, 
Services, Companies 




Use the convenient reply 
cards bound inside the 
Buyers' Guide back cover 
for quick service on re- 
quests for product infor- 

Engineering Products Division 

RADIO RECEPTOR COMPANY, INC. 

In Aodto and Electronics Since 1922 
240 Wythe Avenue, Brooklyn 11, N. Y. 

will be hondled promptly, 
and Aviation Week pays 
the postage. Full instruc- 
tions are printed on each 
reply card page. 

»AP.e_«c«mr_o»_enoeuc« FOR_oov« 
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DIGITAL VOLTMETERS 



WIRE&CABLE 

\\ If For one] 


•i: SH 

^:;23fS 

ximum opeiat- 

atuies, 'specify Tensolite's rugged Teflon*' 
Tire and coble products. Resistant to all 


iiisSfgIsS 







AiRcaAnZi 






CONDUCTOR 


CUSTOM 

si:ns»«i!SKss?assi>s!.;:;;:.s 

|>rLUI.VM»C 


; 

INSULATED WIRE CO • INC 
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Cline Electric 

HELPS OLD MOTHER HEN 
GATHER HER CHICKENS 






groups. And Cline Electric, a leading manu- 
facturer of shipboard and aircraft controls, 
and other electrical apparatus, is playing a 
vital role in helping make it all possible. 
We’re proud of our assignment! 


CLINE ELECTRIC MANUFACTURING 
3A05 West 47lh St., Chicago 32, lllii 


Toss a squadron of planes into the sir from 
a floating carrier base — chase the planes 
around the vast ocean sky at speeds some- 
times faster than sound. While her chickens 
have scrambled, put old mother hen herself, 
through violent tactical maneuvers. After an 
hour or two, bring them all back together 
again from hundreds of miles apart. 

This is routine for the men, planes and 
ships of the U. S. Navy’s “Hunter-Killer” 


Privale industry, loo, can depend on Cline 
as a supplier of efficient electrical equipment. 





C-8] 



Keeping Pace with Air Progress! 



lniiut-200 volts, 3 phase, 400 cycles 
Output-28 volts DC, 100 amperes 


Compare CHATHAM KOTRON with other Selenium 
Rectifiers. They assure you twice the physical strength, 
longer short circuit loads, smallest efficient size, twice the 
voltage surge. . 


Famous industry-wide, the Chotham line ol ruggedized tubem 
is an accepted standard tor military and commercial airborne 
applications, ■ 

The complete Oioihom desicpi. engineering 
and manuiocturing facilities ore at your disposal for thej 
solution ol your conversion problems. Just coll or wrlte-^dil 


I Nuclecff Equips 


RUGGEDIZED AIRBORNE ELECTRONIC TUBES 


CHATHAM 

ELECTRONICS 


LIGHTWEieHT AIRBORNE 
CONVERSION EQUIPMEN 


Chatham Type 28V100 is a major step forward In the design 
of airborne power supplies. Employing long lile, 
lightweight CHATHAM KOTRON Selenium Rectifiers, 
this 100 ampere power supply provides substantial 
weight savings, greater reliability, improved 
electrical characteristics and reduc^ size. 
Featuring ruggedized construction 
throughout, Type 28V100 is designed 
to meet the requiremenis ol 
MIL-P-7212 specllications. 


■— feature Important Design Advantages! 


Aircraft Equipment Department of: 

CHATHAM ELECTRONICS 

OMiion of Cora Corporofron - LIVINGSTON, NEW JERSEY 





YARDNEY ELECTRIC CORP. 
40 Leonard St., New York 13, N. Y. 
“PIONEERS IN COMPACT POWER” 


e/jCAzf tKoCoAtyuf 


LOW INTERNAL RESISTANCE- 
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AN type 

terminal strips 



Now available from 

BUCHRnnn... 

Terminal Strips per AN-3436. 

Also available to meet commercial 
ar other government standards, 

#6 stud size— 1-20 circuits. 

fS & #10 stud sizes— 1-16 circuits. 

14", M*" & stud sizes— 1-8 

Can be supplied in various molding 
compouiKts (MIL Specification, or 
eommerciol) ond with vorious types 
of hardware, bose cuts, insuloling 
strips ond bos strips to meet your 
individual requirements. 

Quototion requests invited. 

Send for Bulletin Y 


by the makers of: 

Seillanal 
prei-SUSI-bleihi 


'One-Pleie" 

TermlnBl BlHki 

BucHnnnn 

ElECTRICAl PrOPUCK CotPORMIOM 
HILISIDE, NEW JIRSIY 
IN CENADA GASACCUMUIAIOR CO. ICANADAI ITS. 
12 COWER ST. TORONTO K, ONTARIO 





manufacturers of precision mintdfttre 

motors and motorized devices 


NEW! 


lighter . . . shorter^ 
same capacity, 
a.c. or d.c. 


AXIAL BLOWER 


only 2" long . . . weighs only 5 ounces! 

Globe . . . pioneer precision motor manufacturers and 
leaders in miniaturization . . . now offers the latest in 
axial blower design! A further miniaturization of exist- 
ing equipment for high air deiivery in smaller space! 
Units consist of a Globe sub-miniature a.c. or d.c. motor, 
a dynamically balanced 2-blade aluminum fan, mounted 
in a rigid one-piece aluminum housing. 

A.C. blowers are for 400 and 60 cps operation. Other 
frequencies available. D.C. blowers are available up to 
90 volt operation. Air flow in a.c. up to 50 cfm free 
air. Back pressure up to 0.8" HjO. Both types a.c. or 
d.c, provide air flow in either direction, and meet military 
specifications. Write today for bulletin 520. 


OL.OBE INDUSTRIES, inc., doyton 4,ohio 


C-67 







orture 


Brumfield Way 


The best Engineering design is not enough. Prototypes must 
pass all torture qualification tests. 

More important the manufactured product mu.st meet 
engineering expectations. Not just now and then, 
but for os long as the relay is made. 

That is why Potter & Brumfield relays are tortured regularly 
throughout production runs. 

Different relay designs are subjected to torture tests 
in varying degrees. 



For quick delivery over 350 different standard relays 
Stocked by 500 Franchised Electronic Parts Distributors throughout 
the United Slates and Canada. 


nPLISHMENTS 


IPMENT 



AN/0KT.4 AiaeOBNE TEIEMETEK 



For tlieanswers to your electronic researcli, 
rlevelopmentand production problems-- 

See Seeburg first! 

Our engineers are ready to work with you on the design, development and 
production of precision electronic and electro-mechanical systems and 
equipnienl to your specification. 1955 marks 53 years of quality manu- 
facture — with a permanent segment of our facilities and personnel per- 
manently allocated to the development of specialiaed avionic and Military 
equipment. Our production facilities match our engineering skills. We 
have an outstanding record of “on lime" delivery. 

Phone, Wire or Write giving us your requirements. 



SPECIAL PURPOSE ANTENNA MULTICOUPLER 



Airborne RodirAntennis 
Micro WaveEquIpinenl 
MaEnelicTape Recorders 
Telemelrlc Equipmeni 
Eleclionic Computers 
Music Systems 



WORLD'S LKADING MANUFACTURERS OF AUTOMATIC MUSIC SYSTEMS 





Amplifiers 

UNLIMITED ^ 
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THESE TEST PILOTS 
NEVER LEAVE THE 
GROUND 

. . . yet they are able to examine and evaluate functioning 
engine components and auxiliary parts with scientific 
precision. 

Extremely accurate Reliance teat stand drives and dyna- 
mometers play an important part in this action diagnosis, 
providing new highs in accuracy and flexibility. 

Check the figures and you’ll see what we mean: 

Speed variations as great as 200:1. 

Drive speeds as high as 50,000 rpm. 

Controlled acceleration rates as high as 3000 rpm. per 


Automatic speed regulation as close as Mo of 1%. 


oil). 


Explosion proof drives as large as 250 hp. for class I, 
group D service. 

If you are thinking of buying or modernizing any test 
stand equipment, it will pay you to talk with your Reliance 
Sales Engineer fii^. ■>-»» 


For full information, 
write for Bulletin L-2001, 


RELIANC 


E 


ELECTRIC AND 
ENGINEERING CP. 


CLEVELAND 10, OHIO 


OFFICES IN PRINCIPAL CITIES 
an: Welland, Onlarla 




SHAW 

ESTES 


Designers/ developers/ 
builders of complete test 
and instrumentation systems 
for the aircraft industry... 



TYPE OF TEST SYSTEMS AND FACILITIES IN CURRENT 
OPERATION DESIGNED and BUILT by SHAW & ESTES 
. Text cells (or lurbe>je>, lurbe-prep, and pislen-type 
engines. 

. Inslrumenlatien and acoustical treatment for test 
cells. 

. Rocket, ramjet and air turbine test facilities, 

. Aerodynamic stabilizer for propeller testing. 

. High inertia flywheel for human centrifuge. 

. High altitude lest chambers for oeromedlcal 
research. 

. Cabin leakage testers operating up to 10 psi pres- 
sure differential. 

Spin testing facilities with controlled 
speeds up to 24,000 r.p.m. 

Storage facilities for propellants of 
guided missiles. 

Powered ground equipment for lest ond 

More than 250 S A E Test Cells are in use 
throughout the Free World. 


ESTES 



UNCASED TOROIDS 


STEEL CASED TOROIDS 


TUNED CIRCUITS 


PULSE TRANSFORMERS 


DELAY LINES 


SATURABLE REACTORS 


FOR ADDITIONAL INFORMATION CONTACT 


HICKMAN MILLS, MISSOURI • PHONE KANSAS CITY. SOUTH 5528 


coil winding ond component producer. 


We believe It Is due to meticulous core, 
odvonced research— ond to the special- 
ized skill of our people. 

Thankful for the trust importont customers 
hove placed In us, we ore ever mindful 
of o growing responsibility — YOU CAN 
DEPEND ON CACI 



CONTROL SYSTEMS, STABLE PLATFORMS, MINIATURE AND SUB-MINIATURE RATE GYROS, VERTICAL GYROS, FREE AND DIRECTIONAL GYROS, 
ACCELEROMETERS, INTEGRATION, INTERVAIOMETERS, POTENTIOMRERS, SYNCHROS, RESOLVERS, SENSING AND ACTUATING COMPONENTS. 



(9<nn mTUL siui ninoiii!, mnintt! >» nMiiiiiiMi un cnn, niitui rks. 
lUi UD nnciitui ctHS. icciiiiowt!ii, inftuTK). nmnuciimH, Fonniouitis, 


Precise 
CONTROL 

takes 

TEAMWORK! 

More than ever before, new 
missile and aircraft control and 
indicating systems are the 
result of close teamwork 
between the Military, their prime 
contractors, and o multitude 
of sub*contractor$. 

Daystrom Pacific Corporation 
and its American Gyro and 
Potentiometer divisions are proud 
of being a first string member 
of this championship team, 
a position won and continually 
maintained thraugh production of 
quality control components 
and systems, and advanced 
research and development leading 
to the production units 
of tomorrow. 



connect with 

CANNON 

PLUGS 


for better aircraft 
and electronic equipment 



AN Series... conforminf to 
5015B. 15 diameters and 260 
styles. AN3100 to AN310B. 



AN-E Series . . . environment resisting. Meets Spec- 
ification MIL-C-5015B. Completely sealed from cable 
to cable. Integral cable clamp. New grounding lugs. 




GS 


contacts to withsta 
• "S, KH, DH, SI 


with steel shells and 



STEEL SHELL 
FIREWALL 


CANNON ElECTRIC COMPANY, 3209 Humbeldl St., lot AngilM 31, 
CelNetnIe. Factories in Los Angeles: East Haven; Toronto. 
Canada; ^London, England. Kepresentatives and distribu- 


CAMNOII lUCIMC 


. . . offer you the greatest variety of this type of con- 
nector. Cannon made the first firewall connector and 
is still the leader in the field. Wall- or box-mounting 
receptacle. Straight or angle 90* plugs. Crimp-on 
contacts ... no solder to melt, Inserts of asbestos- 







r most complete, most dependable 

SOURCE for 
Avionic Components 

Only AMPHENOL can offer a single source 
advantage for electronic connectors, cable 
and miscellaneous electronic components. 

With over 11,000 separately cataloged ; 

items, AMPHENOL provides ‘one stop’ service 
for the avionics industry- r 

Only AMPHENOL manufactures a broad line , 
of highest quality components. Quality is 
increasingly important in electronics. 

New performance specifications make tough 
demands on equipment and its component 
parts. Specify amphenol quality! 



ACCURATE! 

INSTANTANEOUS! 

Developed Specifically for LIGHT AIRCRAFT 
and HELICOPTERS. 

A new deod reckoning novigalienel computer — 
AUTOMATICALLY indicating ground position — 
derived from airspeed, heading ond wind, 

TOTAL SYSTEM WEIGHT >— 1 8 LBS. 


LORAL— Serving in AVIONICS 

• AIRBORNE NAVIGATIONAL EQUIPMENT 

• COMMUNICATION SYSTEMS 

• RADAR EQUIPMENT 

• TEST EQUIPMENT 



LORAL ELECTRONICS CORPORATION 

794 EAST 140lh STREET • NEW YORK 54, N. Y. 




FOR SPATIAL REFERENCE 



Gyros 

BY 

eenleaf 

QUALITY ABOVE ALL 


Two Degree of Freedom Gyro Unit 



1. GYRO MOTOR DATA 

*0.115 VAC 400 CPS 1 ond 3 Phoi« 

24^000 R.P.M. ^ 

C Warm-up Tim© 1 Minute ot 78^ F. 

2. CYRO OPERATIONAL DATA 


b. Drift Rale—1.0° ( 


r Minute Moximum. 


3. PICK OFF DATA 

*b. Lineority — 0-3% 

*c. Retoiulion — ,25^ 

*d. Resistance— 5000 ^ms 
e. Excitation— 5 Volts D.C. 
f- Deed Space — 2* Moximuni 

4. CAGING MECHANISM 

*a. Electrical Uncoginp 26 Volts D.C. 
*b. Mechonical Caging 


The Greenleaf Line of Gyros and associated devices is 
being steadily expanded. It now includes a wide selection 
of Free and Rale Gyros, and the HiG-3 and HIG-4 Gyros. 

EXbl.>'GKitlM> • UEVE1.0I*>IEN'T ■ I‘IIOI»l'4'TIO\ 


/rjl rgg/t/igft/ MANUFACTURING COMPANY 


7614 Moplewood Industriol Court * Saint Louis 17, Missouri 
Producers of the HIG-3 and HIG-4 Gyros, Rate and Free Gyros, 
Oifferentiol Pressure Mach Meters, Air Speed Indicotors, 
Computers, Switches and many other precision-built components. 
At Grotfl/oof PhnI No. 2 fotititiot are avoi/obfo for proemon catlings 


for control of SHOCK and 

VIBRATION 



NEW AIL-ANGL VIBRATION ISOLATORS — 

The practical solution to mounting problems in jets 
and missiles; work at any angle, in maneuvers through 
every poaition; have high damping in all direrlions, 
low' iraiLsmissibility at resonance. Built to handle the 
new jobs that are too tough for MIL-standard mounts. 
Available in all hllL .vires. 



AIR-DAMPEO VIBRATION ISOLATORS 

Types 780 (MIL #2). 770 IMIL 
jtl), and 6475 (MiniaturiKd) ... 

meet latest Gov't speeiOcattons; 
give maximum protection under 


RACKS ond MOUNTING BASES 


To meet dimensional and 
material requirements of 

M1L-C.172B: also special 
sixes to 6t customer's needs; 
built with ALL-METL, 
AIR-DAMPED, or ALL- 
ANGL unit Barry mounts. 


WHEN YOU NEED 

lorry proforype service 

can help you by designing 
and constructing special 
mouutinp for your equip, 
ment, either adapting stand- 
ard BARRYMOUNT® 
isolators or developing a com- 
pletely new isolation system. 

This service provides all 
necessary design and devel- 

proper mounting arran^- 

ness of the new mounting, 
and our manufacturing fa- 
cilities produce the mount- 
ing-rig efficiently and eco- 
nomically. 

Those fwe exompics of special bases developed by 
ibe Barry prototype service utilize siendard BARRY- 
MOUNT isoletors and meet all the requirement of 
each special installation os determined by the limila- 
lions of space, load-weight, temperature, and frequency 



rtagnitude of shack and vibration. 


ALl-METL VIBRATION ISOLATORS 

Types M24, M44, and M64 . . . 
have noa-packing, wire-mesh 
damper; meet latest Government 
speciheations for airborne elec- 
tronic equipment; ruggedized: 
light weight, operate over wide 
temperature range. 

ASK Foa euLieriNS sm , asa 


ISOLATORS for VERY LIGHT LOADS 


tors for light-duty, low-cost 
service; lood ratings from 2 
ounces to 9 pounds, 

ASK FOI CATAIOC StM-S 


BARRY PR0DU<T 
DIGEST 

Lists all Barry bulletins, technical 
articles, reprints- Files your own 
copies for ready reference. Gives 
the names, addresses, and tele- 
phone numbers of all Barry sales 
representatives. 


COMPLETE ENGINEERING SERVICE 

Applleatien caglaaerlng — Our Field Engineering 
service gives you the full benchl of the widest practical 
experience, backed by complete testing and develop, 
ment laboratory facilities. 

Davalepmeat engineering — When n totally new 
design is needed, our engineers can analyze year prolr. 
lem and develop on isolaling system to solve it. 
Censnlliiig •iglneering — Barry engineers can set up 
and carry out scientifically desigaed tests to learn how 
shock and vibration affect your products, can tell you 
how' to protect your e^ipmenl, and can help you solve 


BARRY CONTROLS incorporated 5M5 PLEASANT ST., WATEItlOWN 72, MASS. 






CLIFTON 

PRECISION 
PRODUCTS 
CO, INC. 

0 | 1 ~ 


a 



SYNCHROS 



C-lOO 
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CLIFTON PRECISION PRODUCTS COMPANY, INC. 

^ ^ PENNSYLVANIA 


CLIFTON HEIGHTS 


PENNSYLVANIA 
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Tbe new D&H TACKAL incor- 
porates a refiiiemeot of the frequency 
meter principle. It operates to the low 
(0 to 1000 cps) range, reading tbe 
frequency of the tachometer gener- 
ator on a scale calibrated in percent 
RPM corresponding to the engine's 
RPM. In addition the TAKCAL 
checks the tach system. The TAKCAL 

that readings can be made simuicane- 
ously to determine the accuracy (or 
inaccuracy) of the aircraft's tach sys- 
tem. The TAKCAL operates during 
the engine run to properly set up 
engine controls for maximum econ- 
onty and safety. 

Origittaily developed as a compo- 
nent part of the J-Model JETCAL 
ANALYZER, the TAKCAL is now 


available as a separate unit for use 
with all earlier models of tbe 
JETCAL TESTER. 

The TAKCAL operates accurately 
in all ambient temperatures from 
— 40’F. to 140’F. Low in cost for an 
instrument of such extreme accuracy, 
it is adaptable to application in many 
other fields, 



AIRPAX PRODUCTS 



Airpax specializes in making com- 
ponents in production quantities 
to laboratory precision. 


Standard Airpax products in- 
clude transformers and reactors 
built to your military or industrial 
specifications, miniature circuit 
breakers, signal choppers, and 
400-cps power vibrators and vi- 
brator power supplies, converters 
and inverters. 


You can rely on Airpax to build 
highest quality products. 



MIODLt aivu, SAlTIMORg 30, Mfi. 


ENGINEERS, M. E. o> E. E. 

A Message to Men Who Con 

DEVELOP CREATIVELY 
from ARMA 



L. 


B & H INSTRUMENT Co., Inc. 
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How much'^off the available WING LIFT 
are YOU using? 




show that less than one half of 
the available wing lift is being used for 
the average landing. 

The Safe Flight Speed Control System enables you to 
utilize safely the full wing lift by zeroing-ln a perfectly con. 
trolled minimum speed landing every lime- Very signifi- 
cant advonloges ore ochleved for both jet and propeller 
driven type oircroft. The Speed Control System presents 
log-free rate ond trend Information which Is eosy to follow 
for precise elevator and power control. It oulomollcally 
compensates for every configuration, weight, and power 
condition. Approaches, regardless of turbulence or weather 
conditions, are made precisely, more safely, and with less 
effort. This system olso Insures best toke-off climb per- 
formance. 


"Pioneers in lift Intfrumenfafion" 
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G.E. Offers Complete Systems Responsibility 
with a “Team” for Temperature Measurement 


HIGH-ACCURACY THERMOCOUPLES AND SERVO-TEMPERATURE INDICATION SYSTEMS 
OFFER "single-source" ADVANTAGES FOR JET ENGINE APPLICATIONS 



GENERAL® ELECTRIC 





GENERAL#ELECTRIC 









products 


• AIRCRAFT INSTRUMENTS 

• PRECISION CONTROLS 

• PRECISION COMPUTERS AND COMPONENTS 

• OPTICAL COMPONENTS AND SYSTEMS 

• RADIO COMMUNICATIONS AND NAVIGATION EQUIPMENT 

• MOTORS AND SYNCHROS 

• INSTRUMENTS FOR SIMULATED FLIGHT TRAINERS 



kollsman 


INSTRUMENT CORPORATION 
^ 


• eiENOALE. MLIF. • SUBSIDIIRT 0 


PRODUCTS CC. INC. 
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SOLVING TOMORROW'S PROBLEMS 






■isi\ 


FORD 

INSTRUMENT 

SIANDARD COMPOKENTS 

Ford Instrument Company pro- 
duces a variety of precision com- 
ponentsfor systems and computers. 

^ WRITE FOR FREE CATALOGS ^ 

• PRECISION CAMS 

3-D, Flat and Cylindri- 
to 

and motion applications. 

• A-C RATE GENERATORS 

and^ single-simft servo 

high voltage output- 




IN ADDITION... 

Ford Instrument Company pro- 
duces a vast array of analog and 
digital computers, control systems 
nnd drises. converters, magnetic 
amplifier systems, and other in- 
struments and equipment for the 
military and industry. Write for 
more information. Box AWB. 

. FORD INSTRUMENT 
COMPANY 

long Island City l.N.Y. 



about aerial navigation 

...AND FORD INSTRUMENT COMPANY 


When flying at 600-plus Jmots, the 
modern jet pilot doesn’t have time 
to search out familiar landmarks to 
tel! him where he is. or how to reach 
his destination. 

New computers and instruments 
developed by the engineers of Ford 
Instrument Company have been 
solving the problems of modern 
plane naWgation as well as guid- 
ance of pilotless missiles. Compact, 
light, accurate and dependable. 
Ford systems are helping our air- 
men maintain supremacy in the air. 
Design and production of preci- 
sion equipment is a Ford specialty. 


Ever since 1915, when Haimibal 
C. Ford built the first gunfire com- 
puter for the U. S. Navy, Ford 
Instrument Company has been a 
leader in applying the science of au- 
tomatic control to American defense 
and peacetime industry. For more 
information about Ford's products 
and services, write fur free illus- 
trated brochure. Box -AWB. 

f FORD INSTRUMENT 
COMPANY 

DIVISION OF SPSSRr SAND COIPORATION 


ENGINEERS: 

FORD ISCONSTANTLYADDINSTOITSSTtFIOFENCrNElRS.IFVOU CAN aUAllFY.TXtaE MAYBE APOSITION FOR YOU 
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AT YOUR SERVICE 


over 2000 scientists, electrical engineers, 
chemists, physicists, mechanical engineers, 
mathematicians, designers, technicians and 
skilled craftsmen who have available over 
400,000 square feet of laboratories and 
manufacturing plants. 








J>^orden-J<(etay (Corporation 


niCSyiumi D-cmon, Millonl. Cooaecucul 
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For Technical Skill and Diversified Experience in 

AVIONICS 

...consult Electronic Specialty Co. FIRST I 



TS 



MINIATURE 

ELECTRONIC 

COMPONENTS 




>r complete Information and onplnaarlng conaultatlon without obligation. 

- ELECTRONIC SPECIALTY CO. 

contract division 

5121 SAN FERNANDO ROAD. LOS ANQELES 39, CALIFORNIA • CHapman S-3T71 

REPRESENTATIVES IN PRINCIPAL CITIES 


precision 


MINIATURE 


SUB-MINIATURE 


PRINTED CIRCUIT 







Current ritinit 5 imps. Voltufei 


HIGH VOLTAGE AN-TVPE 


SeRIES soo 




lectt nnp baypnet locks also a.aiinble, 
Current ratinf; lOenp 2$ Amps. Vcltaiei 


spBcifications. Sene us your rspulre* 


HERMETIC SEAL 


for hlsh plllTude applicetlons. Plus cort* 
ttcts Individually compression eepled in 
Class. Guide pin and guide socket, or 
polarltlng screwlock available. Pita 
setlea 20 raceptacles. 



SERIES HC-2V 
% AOvol Slat 



Haaagonel honnetlc plug Pas solid 
glass Insert. Por pressurised elec* 
Ironic equipmsnt. d, P, p and 10 



Solderless wire wrap (double rows of 22 
contacts) or standard tyoe printed circuit 
receptacle (d, 10, 15, la, 22 contecis). 
Current rating: 10 Amgs. Vottagai 


EASY RELEASE 




Hi)sh precision, rlependablc J 
I Continental Connectors have ] 
achieved a reputation for 
‘ excellence ths'oughout the 
aii'craft and electronics | 
industries. The widest range ! 
of applications can be 
made f roin ou r standard line. ' 
For special lecixiirements . 
and technical data sheets ! 
on these Connectors write I 
Electronic Sales Ilivision, i 
DeJUR-Amsco Corporation, 
d6-01 Northern Bivd,, 

Long Island City 1, N. Y. 


electronic 

sales 


division 
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Time to see U.S.C. 

'^'"ELECTRICAL 

CONNECTORS 

A pplicationH : 

• PORTASIE EQUIPMENT I 

• INSTRUMENTATION | 


HnrrmiTnsEmH 


HIGH INTENSITY 


STROBOSCOPE 



Sf* Autften s 


USE IN FULL DAYLIGHT 


• Shorl, brilliant, daylight Rash pro- 
vides sharp images at all speeds from 
600 to 15,000 rpm— eliminates the need 
for darkipg the room for observation. 

• Excellent stability minimizes need 
for adjustment of calibration in produc- 

• Long lamp life with low replace- 
ment cost makes for operational 
economy. 

• Simplicity of operation permits -use 
by non-technical personnel. 

SALES OFFICE, JOHN W. EICHAaor CO. 
IPX ZS7. whiffant. n. j. 


ELECTRONIC BRAZING CO. 

MONTCLAIR, N. J. 


aircraft time delay relay 




. . . time CO recognize . . . time 

CO react. Control systems a: MACH 2 and higher require man's 
intelligence, but infinitely faster reactions. 

Kearfotc has the abilic)', products and facilities to give you these controls. Stable 
Elements, Inertial Systems, Directional Gyro Compass Systems and related components 
produced by Kearfott have been proven the best available, Kearfott's leadership is 
made possible by the most modern facilities containing 438,000 square feet 
and employing over 3000 highly trained specialists. 

These facilities and this personnel ace at your disposal to assist in the development and 
production of the systems or components you require. Write Kearfott today. 


KEARFOTT COMPANY, Little Fallj.N.J. 
Silrtand EexniecnnKOtlicK. H7« Main Avc.. Clil'ton. N, J. 
.MiJt^eat Olhca: IKI< tX'esc Randolph Sirecr. Chicaxo, III. 
South C.cniral OIRce; Mis Denton Drive, Dallat, T»at 


Zearfott 
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lnternatiori3l Rectifier 

Selenium and Germanium Rectifiers 








^ 9 ^ 





nC)oelcanLs 


Master-precision 


MILITARY COMPONENTS 



m=T=. 
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LOCK MOVEMENTS 




INJECTS IMPROVED PERFORMANCE 
INTO 




ON' TIMING MOTORS 


c-m 



-- Yovr product’s performance depends on the performance of 
its component parts. 

When prodvcf specifications coll for ItMING MOTORS — TIMING DfWCfS— Of CIOCR 








HAYDON- TIMING DEVICES 
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★ AUTOMATIC 
FLIGHT SYSTEMS 

AUTOMATIC PILOTS • AUTOMATIC LANDING APPROACH SYSTEMS • FLIGHT DIRECTOR SYSTEMS 

★ AIRCRAFT 
INSTRUMENTS 

AIR DATA COMPUTERS • NAVIGATIONAL COMPUTERS • FLIGHT, ENGINE AND NAVIGATION INSTRUMENTS 
FLIGHT GYROS • GYRO FLUX GATE* COMPASSES • POLAR PATH* COMPASSES • STABLE PLATFORMS 

★ COMPONENTS 

GYROS • LOW INERTIA SERVO MOTORS • PACKAGED SERVO MECHANISMS • PYGMY SERVO MOTOR 
GENERATORS • RATE GENERATORS (TACHOMETER GENERATORS) • RADAR ANTENNA DEVICES • SYNCHROS 



You con do no bener than to specify Eclipse-Pioneer Division, Bendix 
Aviation Corporation, Teterboro, New Jersey— foremost developer and 
manufacturer of these systems ond products. Let "by Bendix” be your 
guide to buy Bendix. 





control 


...With but one solution 


problems 


5, if you want servo components, you’ll find Transicoil’s 
control motors, motor-gear train cornbinations, motor-gear 
train-generator combinations, and servo amnlifiers built to 
the highest order of precision and accuracy. But it is in the 
“package” engineering of unique assemblies that Transicoil’s 
experience and creative imagination offer the greatest value. 
And in most cases, these assemblies cost no more than the indi- 
vidual components would purchased separately. That’s why it 
pays to check your servo control problems out with Transicoil 
first. For further information, call your nearest Transicoil 
representative. 









3 RusoNsmrns 

for Aircraft and 




1 . THE RIGHT PEOPLE 

It takes a highly specialized kind of 
creative engineer to develop top-notch air- 
craft systems — guidance, navigation, bomb- 
ing and fire control. At General Mills you get 
a complete staff of such specialists— men 
who have met and mastered problems just 
like those you are facing. In addition, our 
staff includes personnel trained in laboratory 
studies, prototype manufacturing and exact- 
ing performance testing. Top people in elec- 
tronics, in mechanical research and in physics 
and chemistry research are also available for 
specific phases of any problem. 

2 . THE RIGHT EQUIPMENT 

Our modern plants, with 400,000 sq. ft. 
of eirea, are completely equipped for eichaus- 
tive research, engineering and development 
work in addition to precision manufacturing, 
All types of operations in the manufacturing 
process, from raw materials to finished systems, 
can be carried out within our plants. The 
unusually high level of precision maintained 
often requires reworking of standard machine 
tools in our shops to maintain microscopic 
tolerances. All inspection and calibration 
work is done in dust-free, temperature- 
controlled rooms. Quality control is rigidly 
maintained through detailed inspection of all 
materials, manufactured parts and sub- 
assemblies. 


AMONO THB SPBCIALIZED EQUIPMENT 

in our plants are ultra-precise gear bobbing 
machines; big engine lathes (shown turning head 
end castings for the Y-4 tmiabsight): modem 
equipment for precision assembly and inspection. 



Oe THE RIGHT EXPERIENCE 

Besides manufacturing precision ordnance 
instruments since 1940, we have had 
broad experience in the development of aero- 
nautical and industrial control systems. Our 
engineers have a first-hand understanding of 
the theoretical as well as the practical re- 
quirements of effective systems; we hsve de- 
veloped several unique new weapons for the 
armed forces as well as feedback instrument 
systems for precision control of industrial 
processes and military operations. Other pro- 
jects include highly complicated electronic 
and electro-mechanical airborne computing 
and control systems. 

READY TO SERVE YOU . . . 

are complete facilities for electronic and elec- 
tro-mechanical research, design, develop- 

MEaHANICAL DIVISION 


ment, production engineering and precision 
manufacturing in connection with . . . □ auto- 
mation □ aircraft systems □ industrial instru- 
mentation and control □ specialized precision 
instnunentation □ navigation and missile 
control systems Q electro-mechanical com- 
puters D remotely-controlled manipulators 
□telemetering (radio and wire) □ fine-particle 
technologyO meteorological and high-altitude 
research. WRITE TODAY to Dept, AW-8, 
Mechanical Division of General Mills, 1620 
Central Avenue, Minneapolis 13, Minn. 


Job opportunities available for creative 
engineers. Work closely with outstanding 
men on interesting projects. 


OF General Mills. Inc. 
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I Tarzi 


rkes^ 


arzian 

SitENlUM 




RECTIFIERS 


POWER RECTIFIERS Sarkes Tarzian Power 

type rectifiers provide extreme versatility and flexibility of desig^i. 
Seventeen basic cell sizes provide the widest range in the industry, 
from roilliamperes to thousands of amperes. 


RADIO-TV TYPES A wide range of ratings is 

available to cover applications in radio and television receivers as 
well as a variety of electronic equipment. The special “Plug-In”* 
feature, available at no extra cost, 
provides a wide range of mounting 


Also available is Conversion Chas- 


s, CC-1, that converts present televi- 
on receivers to use plug-in rectifiers. 


EMBEDMENTS Sarkes Tarzian embedments provide 
the low-cost, light-weight, small-size answer on applications where 
hermetic sealing is either required or desirable. Special fillers ex- 
tend the embedment resins practical temperature range from 
— 56“ to 100* C. 


HIGH VOLTAGE Sarkes Tarzian high voltage recti- 
fiers utilize four cell sizes and current ratings range from 0.5 milli- 
amperes dc, to 75 milliamperes dc. All types from simple half wave 
to complex three phase configurations are available. 


High Temperature Selenium Rectifier 

Developed in Sarkes Tarzian Research Labs, these types pro- 
vide cell temperature ratings to 150° without derating. Pro- 
duction quantities available for prompt delivery. Write for 
complete information and ratings. 


Gel ibe laletl Setmium Reeiifier Handbook and up'lO'daje Reptaeement Guide 

Sarkes Tarzian, Inc., Rectifier Division 

DEPT. AW, 415 NORTH COLLEGE AVENUE. BLOOMINGTON. IND. 



LEADERS 
IN THE 

AIR^RAfT 
INDUSTRY 

iPiciFY NEMS-CLARKE 

ALL-PURPOSE 

RECEIVERS 





Put enough horse power to it and you could 
probably make an anvil fly. But what purpose 
would it serve? 

When Fusite pioneered a glass-to-steel her- 
metic terminal one very important reason we 
worked for an interfusion between the glass 
and metal is that only with this type of con- 
struction is it possible to use a light formed 
stamping for the base. 

In this age of flight, more and more hermetic- 
ally sealed electrical components are called 
upon to fly. Every ounce of unnecessary weight 
becomes a liability. Despite the light weight 
of Fusite Terminals tliey are rugged enough 
for mass production handling and for service 
as a structural part as well as a conducting seal. 





Pulse Width Data Systems 

THOMAS S. MEDEROS, JR., Sales Manager 

Applied Science Corporation of Princeton 









PW DATA SYSTEMS f 

MULTICHANNEL DATA TRANSMISSION OR RECORDING, USING 
RF CARRIER, FM SUBCARRIER, OR SINGLE MAGNETIC TAPE TRACK 


Pulse tvidth coding and lime divi- 
sion multiplexing techniques result 
in systems of large numbers of data 



TYPICAL SYSTEM PERFORMANCE 








CHOOSE YOUR SERVO 



These high performance 400 cycle servos conform dimensionally with Bu Ord specs in 
many models. Greater efficiency, minimum air gaps and extremely high lorque-to-inerlia ratio 
is attained by precision manufacturing. 60 cycle units can be made available. 







Of HERMETICALLY SEALED LIMIT SWITCHES 







WESTINGHOUSE 

BALTIMORE DIVISIONS 

opportunity 


for eiperiNiud electronic engineers seeking long-range 
positions of responsibility and opportunity. 



Work in modem facilities that are Ideally located. 
Apply today! 



'CIRCUITRY 
■MICROWAVES 
■SERVOMECHANISMS 
■MAONETIC 
AMPLIFIERS 
‘PACKAOINC 
'DIGITAL COMPUTER 
PR06RAMMINC 


-HRE CONTROL 
SYSTEMS 

■ANALOG COMPUTER 
DESIGN 

'TRANSFORMERS 
■VIBRATION 
■RADAR DESIGN 
■FIELD SERVICE 


TO APPLY 

Swd Jitter outllnini your aijwfeiK* t»- 



you CAN 6E SURE.. .IF rr& 

W^tin^ouse 


Many 

products . . . 
One Standard 


*Instrument Quality 


There is one characteristic common to all Giannini 

instruments — built to rigid, instrument-quality 
standards, they are instruments with an earned 

reputation of offering the utmost in mechanical and 
electrical design. High performance results from 
outstanding craftsmanship and rigorous calibration, 
testing and inspection procedures. Your job requirements 
can be met or exceeded by Giannini IQ instruments. 



Frec-DiVcclioaul-VcrtiVu/ and Rate 


For catalog and engineering 
data on these and other 

fine instruments write: 


aceiONAi sails omcis 
NEW YORK, N.y., Empire Stale Bldg, 




e. M. eiANNINI 


. PASADENA, CAllFOaNIA 
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The A 

b 


separate 
divisiens of 

MERIG 


and hew they serve 
the Aviation and 



AIR-MARINE MOTORS 



first choice for high specification 

AIRBORNE BLOWERS 






iHII IS 




Now taking its rightful place in the most highly-reliabie line of airborne 
electronic equipment is Collins Weather Penetrating Radar System, 
the WP-101. Lightweight and compact, the new System is designed to 
Arinc specifications and includes in its features: ( 1 ) Printed wiring to cu 
weight and space, to provide uniformity and easier maintenance and to 
improve reliability (2) A load isolator to minimize the effects of 
high VSWR with long wave guide runs, thus assuring long life for the 
magnetron (3) Magnetic amplifier-regulated power supplies to reduce 
tube requirements, and (4) Modular plug-in type design with 
readily-accessible test points for simplified maintenance. 


wiiiirH 


RADIO COMPANY 
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SPERRY IN AVIATION 





litsiriimenls . . . conlrnls . . . systems . . . Wherever airplanes fly you will find Sperry. Whether it be helping 
the pilot, navigator, flight engineer, radar operator, bombardier, gunner or drone operator. Sperry instru- 
mentation plays an important role in assuring on-schedule flights in all kinds of weather and in assuring the 
successful completion of military missions, 

Sperry has been a pioneer in aviation since 1912, In that year 
Lawrence Sperry made the first automatic flight, turning his 
hydroaeroplane over to the first Sperry Stabilizer. This ivos the 
beginning of aiiiamaiic flight controls. In I915, working with 
the U.S. Navy. Lawrence Sperry again pioneered in developing 
the first aerial torpedo whose course could be pre-set and held 
during prolonged flighi with Sperry instruments. This ivn.r in 
aciiialiiy the first guided mis.sile. In 1929. Lieutenant "Jimmy" 

Doolittle flew under a hooded 
cockpit, guided by the Sperry Gyro- 
Horizon and Directional Gyro. This was the first complete 
"blind" flight. In 1937, an Air Corps crew landed their Fokker 
aircraft using the Sperry Automatic Pilot and radio as guidance. 

This was the first complete automatic landing. 

When the above events took place, these developments were 
advanced for their time. They were solutions to future prob- 
lems. Other outstanding "Sperry firsts" are represented by such 
famous names as Zero Reader’ Flight Director. Gyrosyn' 


Compass. Engine Analyzer and the Electronic Gyropilot.* This pioneering in advanced instruments and 
controls has been a continuing program for Sperry ... a program of anticipating the needs of tomorrow's 
aircraft ... of anticipating the needs of the military in helping to discourage possible aggressors. 


Today Sperry pioneering continues in the design, development and production of aviation instruments, 
controls and systems. To maintain its traditional leadership in aviation, a new Aeronautical Equipment 
Division has been recently organized to assure optimum efliciency in meeting future aviation requirements. 
Additionally, the needs of the Army. Navy and Air Force for special military systems are met through our 
headquarters' organization. And a new Special Missile Systems Division coordinates major Sperry activities 
in this expanding field. How extensively Sperry is engaged in aviation is indicated by the many specific 
fields of endeavor described briefly in the following pages ... .... 


PLIGHT CONTROL SYSTEMS 

The latest in gyro.scopic, servo and signal system tech- 
niques have been incorporated in Flighi Control 
Systems to give precise, automatic control of aircraft- 
Various commercial models of Sperry automatic pilots 
arc in constant use on the world's leading airlines and 
on hundreds of business aircraft. Used in conjunction 
with the Sperry Radio Beam Coupler, the automatic 
pilot keeps the plane on the radio ranges unerringly. In 
landing, the Radio Beam Coupler automatically 



responds to the localizer and landing beams for com- 
plcie automatic approaches. 

Military models of Flighi Control Systems include auto- 
matic pilots for bombers, fighters, transports, 
helicopters, drones and missiles. Tied in with the latest 
bombing-navigation system, the automatic pilot flics the 
bomber during the last crucial moments of the bombing 
run. For helicopters a flight control system gives precise 
automatic stabilization and control even under the most 
exacting condition of hovering. 

New systems today incorporate the Sperry Integrated 
Instrument System to give the pilot display information 
from common gyrosand powersupplies. Other newdevel- 
opmenls in Flighi Control Systems are hydraulic power 
controls, yaw and pitch dampers and G-limiior systems. 


sPiv 

FLIGHT INSTRUMENTS 

More flight data, in clearer visual form, in less space, is 
the modem cockpit need answered by the Sperry Inte- 
grated Instrument System. This System consists of a 
more accurate and reliable primary direction instru- 
ment, a combined Zero Reader flight director and gyro- 
horizon, and a pictorial deviation indicator- These three 
new instruments are incorporated into the basic six 
panel instruments now in common use, giving the pilot 
more of the data he needs without increasing the num- 
ber of instruments on his panel. This System also is 
integrated with Flight Control Systems so that the same 
gyros and power supplies can be used for automatic as 
well as manual flying. Other Integrated Instrument Sys- 
tems are in development which combine engine instru- 
ments and fire control systems with flight instruments 
and control systems. 

In direction instruments. Sperry has many models of 
Gyrosyn Compasses. Directional Gyros and Heading 
Indicators to provide accurate heading information. In 
attitude instruments. Sperry has a variety of Gyro- 
Horizons. Roll and Pitch Indicators. Stable Platforms 
and Compensated Vertical References to provide accu- 
rate attitude information- Specific instrumentation for 
helicopters include a Flight Director for ease of manual 
control and an engine rpm control. 

In navigation systems, Sperry developments include a 
true-North Gyro-Compass, Stable Platform for pitch, 
roll and heading, an Inertial Navigation System and a 
Doppler Inertial Navigation Sy.slem, 



ENGINE ANALYZERS 

On the world's leading airlines and many US military 
aircraft, Sperry Engine Analyzers keep a constant 
check on every part of a plane's ignition system . . . 
looks inside each cylinder and shows the exact perform- 
ance of every spark plug. Before take-off. the system 
enables quick "tune-up" to assure smooth, maximum 
power. In the air, the flight engineer, watching the 
images on his analyzer scope, can detect malfunctions 
in the engine's performance which can be quickly cor- 
rected by adjustments or replacements immediately 
upon landing. Another important function of the Engine 
Analyzer is providing vibration analysis. Valve clear- 
ance trouble with its resulting fuel and power waste is 
easily delected. Portable Engine Analyzers are widely 
used in ground maintenance and engine test cells. 


Engine Analyzers, including vibration analysis, have 
now been developed for turbojet and turboprop engines. 
In addition to fixed-wing aircraft, Engine Analyzers are 
applicable to helicopters. 

TURBINE CONTROLS 

With the increasing speed of aircraft, it has become 
more and more important to integrate power plant con- 
trols with the airplane and its mission. Sperry is actively 
engaged in developing control instruments and systems 
for turboprop, turbojet and ramjet engines. New de- 
velopments, in addition to an Engine Analyzer which 
includes vibration analysis, are a Thrust Indicator, 
Temperature Indicator and Fire Detector, 



BOMBING NAVIGATION SYSTEMS 


The K Bombing System developed for the Air Force by 
Sperry combines automatic navigation with all-weather 
identification and bombing of any target. Once in the 
target area the Navigator-Bombardier-Observer locates 
the target optically, or if hidden, by radar. With the 
Observer keeping cross-hairs directly over the target, 
the K System takes over and automatically navigates, 
flies the bomber, compensates for speed, altitude and 
wind, and relea.scs the bomb at the instant required to 
assure a direct hit. Advanced types of bombing-naviga- 
tion systems to meet critical mission requirements of 
future aircraft are currently under development. 

AIRCRAFT FIRE CONTROL SYSTEMS 

In this field, advanced projects of a classified nature 
include the design and development of systems to meet 
the tactical and strategic requirements of new bomber, 
fighter-bomber, and interceptor aircraft. New tech- 
niques in integrating flight control, computer and radar 
functions of fire control systems are rendering obsolete 
the computing gunsights of today. 


DRONE SYSTEMS 

Unmanned jet drones are currently being flown remotely 
with precision by USAF specialists from ground-ba.sed 



control stations or airborne director aircraft. Equipped 
with Sperry Remote Flight Control Systems, the drones 
respond to "beep" box commands on special missions 
such ns weapon systems' evaluation. Under radio com- 
mand the drones are fully maneuverable and recover- 
able and in atomic tests have penetrated a blast area 
with split-second accuracy. Advanced drone systems 
are currently under development. 

GUIDED MISSILES 

Navy's Sparrow I is the first air-to-air guided missile 
produced in volume for operational use. Designed by 
Sperry for the Bureau of Aeronautics. Sparrow I is 
rocket-powered, radar-guided and light and compact 
enough so that multiple units can be carried by flghier- 
type jets. It is deadly accurate and capable of out- 
maneuvering the swiftest combat aircraft. 

In addition to the Sparrow I. Sperry also supplies the 
stabilization system for Navy's Regulus, Chance 
Voughl's surface-to-.surface missile. Keeping Reguius 
on its course with a vise-like grip, the Sperry system is 
.sensitive to the slightest signal change in flight path, 
makes instant corrections and flies Regulus unfailingly 
through intricate maneuvers at all speeds and altitudes. 



Sperry is also engaged in five other classified missile 
programs in supplying guidance, stabilization and con- 
trol systems. 


RADARS 

Working in both pulse and continuous wave. Sperry has 
radars in all important frequencies for a wide range of 
applications. Among radar functions provided in recent 
developments are fire control tracking, airborne beacon, 
navigational-search, air-lo-nic rendezvous, airborne 
range for measurement of distance to target, and long- 
range navigation by ground-based radar. 

In addition to an extensive radar program, Sperry is also 
engaged in the development and production of Elec- 
tronic Counter Mea.sures. 

KLYSTRONS AND 
TRAVELING WAVE TUBES 

A wide range of tubes is available for important micro- 
wave uses. Covering frequencies from 200 me. to 
40.000 me. and with power from a few milliwatts to 
many millions of watts, these tubes are noted for their 


dependability and long life. Megawati Klystrons are 
the power source behind radar defenses, making it pos- 
sible to detect approaching planes at greater distances 
than ever before. These tubes, with Moving Target 
Indication, permit radars to show indications of moving 
objects only, even at great distances, thus giving our 
defenses more lime to be alerted. 

The Klystron tube, a Sperry development, is the heart 
of microwave radar. Airborne radars employ Klystrons 
for mapping, fire control, storm warning. <ind for navi- 
gation and bombing. In guided missiles the Klystron 
makes possible more accurate control, permits guidance 
over longer paths. In air navigation and traffic control 
systems. Klystrons amplify stable radio signals to the 
power required for the range of the system. 



MICROWAVE TEST EQUIPMENT 

A complete line of test equipment includes every type 
of device essential to precision measurement in the 
entire microwave field. 'These include laboratory insiru- 
mems used in design and in quality control in manufac- 
ture. field test equipment for use in maintaining and 
servicing, and components for systems' requirements. 
Instruments available are Barretter and 'Thermistor 
Mounts, Barretter and Thermistor Elements. Imped- 
ance Meiers and Transformers. Frequency Meters. 
Directional Couplers, Attenuators, Terminations. De- 
tectors and Mixers. Adapters and Shorts. Field test 
equipment includes Combination Radar Test Sets, 
Direct-reading VSWR Meters and Peak Power Meters. 

FLIGHT RESEARCH 

A specialized fleet of company-owned aircraft including 
a helicopter is based at the company's flight research 
center. Each of these planes is a "flying laboratory" for 
testing and evaluating Sperry instrumentation. A wide 
variety of military aircraft ranging from jet fighters to 
heavy bombers is assigned to the flight research center 
to aid in carrying out various development contracts. 

RESEARCH AND ADVANCED 
DEVELOPMENTS 

In an ever-continuing search to anticipate the needs of 
the future in aviation, Sperry is constantly at work on 
components and systems to solve the problems of 
tomorrow. Meanwhile, a long-range research program is 
underway to explore new scientific horizons to speed 
aviation's progress. 


CONTROLLED POWER FOR RESEARCH AND INDUSTRY 



SPERRY SERVICE 

More than 300 field engineers especially trained for 
customer service are stationed on every continent where 
Sperry equipment is in use — at military test centers, 
remote proving grounds and at air bases and terminals 
—to check out equipment efficiently and promptly. 

Specific information on any phase of sperry in 
AVIATION can be obtained by writing to our Aero- 
nautical Equipment Division, or our headquarters' 
organization, Great Neck. New York. If it is more con- 
venient, get in touch with our nearest District Office. 








DIVISION OF SPFFNY RAND CORPORATION 
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CONTROLLED POWER FOR RESE 


USTRY 

CONDENSED 

CONTROLLED POWER FOR RESE 

STANDARD 

SPECIFICATIONS 

USTRY 


SORENSEN S COMPANY, INC., • STAMFORD • CONNECTICUT 
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THE WORLD’S AUTHORITY ON REGULATED POWER 


Whatever your power control requirements, for incJustry, military 
applications or research, Sorensen can furnish a unit which meets your 
specificationsexaetfy. A wide varietyof instruments available in a broad 
range of capacities. Sorensen offers unusual experience in the engineer- 
ing and production of special equipment for unique regulation problems. 



CONTROLLED POWER FOR RESEARCH AND INDUSTRY 
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ll'fiiporiii of the air are forced on the ground: they hare 
their genesis on drairing boards, in billets of alloys and a 
myriad of hardirare. The drinking fountain and the lift truck 


SUPPORTING 

EQUIPMENT 


are important parts of support. 



Support Items Determine Weapon Value 


Ilie airframe is no longer the dominant component in the development 
and production of an aerial vseapons system. 

I'iiis is a complete reversal of the traditional concept where the actual 
airplane was the major end item of anv manufacturer’s program. Now in 
one typical ntissilc system. 63 items of support equipment go into squadron 
service with the ntissile. 

Design and production responsibility for those 63 items has been placed 
squaielv in the lap of the prime contractor on the weapons system. 


This subordination of the airframe 
to die supporting equipment lias created 
a host of new problems. Greatest im- 
jxict on tlie aircraft industry iias been 
the awarding of missile prime contracts 
to non.aviation firms, who haic added 
insult to injury by subcontracting the 
airframe to aircraft manufacturers. Tims 
ses'eral of the country’s top plane build- 
ers have found themselves working for 
an electronics firm, an automobile man- 
iifacturer or a university. 

Anotlier major impact lias been tiic 
realization of the aircraft manufacturer 
that when he took on a weapons sys- 
tem, he took on the production of 
trainers, technical manuals and trans- 
portation. "Wo started to build mis- 
siles, and wound up in the trailer busi- 
ness," was the complaint of one aircraft 
executive. 

He made the comment while looking 
over an assembly floor along which 
stretched two parallel production lines- 
Down one moi'ed a series of fixtures 
lioiding the brightiy-painted missile air- 
frames. Down the other stood an as- 
sortment of two- and four-wheeicd 
vehicles; hooded wagons for field too] 
kits, mobile maintenance vans, ground- 
control and firing centers, and special 
transport trailers. 

Eacli one of tlicsc items was a speci- 
fic part of an overall weapon, and each 
was necessary to the successful operation 
of the svstem- 

Missiles Are Typical 

Follow a typical missile from Hit 
time it is dcliiercd to .an operational 
unit until it is launched toward the 

It is olf-loadcd from train, plane or 
boat and transported by raid to an 
assembly and inspection area. After 
assembly, it is checked nut for opera- 
tional functions. 

Tlie next stop is the storage area, 
where tilt missile is placed on a rcadv 
niert basis. Specific missions mai’ re- 
quire specific adjustments of the equip- 

Final fueling and attachment of the 
warhead are done in separated areas, 
■flic launching vehicle or transport then 


takes over and carries the missile to its 
takeoff point. 

That operational sequence has re- 
quited about 50 different pieces of 
equipment, divided into six general 
categories: 

• Handling, for transporting the mis- 
sile and moving it around storage, in- 
spection and maintenance areas. There 
might be a separate liandling vehicle 
or dolly for each of the major missile 
components, for a total of about six. 

• Checkout and test, for tlic necessary 
functional proofs of missile systems 
operation. These might vary in num- 
ber from one major all-purpose unit to 
a number of smaller pieces of equip- 

• Training, for the technical support 
of the firing crews. Missiles obviously 
aren’t meant to be fired except on test 
sites and in the case of war. Field 
proficiency can be maintained by simu- 
lated or dry runs, using synthetic 
trainers developed particubrly for the 

• Servicing, for supplying hvdraulic 
fluids, ait under pressure, electrical 
power and other such needs during 
ground operations or pre-firing work. 

• Loading, for fueling the missiles and 
installation of the warhead- Fueling 
will require a separate truck for each 
component, and probably another truck 
for pressurizing or supplying the pro- 
|)ellant pump power sourcc- 

• Lnunening, for providing the initial 
firing site for the mi.ssile and in some 
cases, giving it its initial direction, 
launchers haie been designed as units 
combining transport, storage and other 
functions with tliat of tlie l.nmchcr. 
Teaching School 

The contractor has cien further re- 
sponsibilities under tlie weapons sys- 
tem concept. He can, in the broadest 
interpretation of the concept, suggest 
changes in the military service using the 
weapon. For example, he can recom- 
mend changes in sqii.adron and battery 
organization, alter the number of spe- 
cialist ratings required per missile unit, 
organize tT.iiniiig courses for technical 
personnel. 


.\fter tlic weapon is in the field, 
there is another burning problem: 
should it be cycled through tne usual 
field IcicI and depot les'el maintenance 
routine? Under current USAF plans, 
separated prime depots have specific 
oi erhaul responsibilities; avionics at one. 
|)Owcrplant at another, airframe at a 
third. 

Under the best interpretation of tlic 
weapons system concept, this is un- 
acceptable. Rqjair and maintenance 
slioiild be done under one roof. At 
least one systems contractor is now- 
studying the many problems of organ- 
izing and operating a missile systems 
depot for tlie USAF. 

Criticism of the service supply chan- 
nels has also forced a second look at 
logistic support of field weapons sys- 
tems. Such studies also fall within the 
broad framew ork of flic sistems concept, 
and active study of the problem is 
under way by at least two contractors. 
More Than a Missile 

The executive who said he started 
building missiles and wound up with 
trailers was. if am-fliing, understating 

He could also wind up-bcforc lie is 
done— operating a supply and main- 
tenance system, running a graduate 
school in propulsion and avionics, op- 
erating a tcclinicul school in mainten- 
ance, supplying an airlift for test 
personnel and vitally needed parts be- 
tween file factory and the test center, 
publishing technical manuals, and ad- 
ministering a test range. 

TTius the weapon he dcsclops and 
produces is mcrelv one part of the 
entire systems look. Tlic half-hundred 
specialized mobile units that go along 
into battle to support one airplane or 
( lie missile have giicn a new dimension 
to the manifold problems of production. 

The problems associated with the 
production of guided missile systems arc 
typical for any air weapon. .\n inter- 
ceptor, bomber or transport airplane is 
also only a part of an integrated unit 
wliicli must bo designed and built as 
an integrated unit. 

But looking ci-en deeper into the sup- 
porting equipment of wcajions systems 
underlines the importance of even tlie 
smallest items. Tlie fire that bums the 
factory of the only source of turbine 
l>l;idcs stops production of every jet 
engine and the airplanes they power. 

Knosvlcdge of the intcrdcpcndcnce- 
of every item in the weapons system is 
the kei- to successful desclopment. 
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WELDING 




peel! 

place! 

press! 

jfs that ^pJi! 


Mall this coupon NOW for free somples of STANPAT. Prove to your- 
self how STANPAT soves time, effort, money. 


^stanpat] 

STANPAT CO., Whileslone 57, N. Y-, 0-S.A. 
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A PRODUCT FILE OF 
AIRCRAFT COMPONENTS 

^e^ned ^^mee^ed 

Unmatched Experience 
to Meet Your Requirements 




■ ■1ll.'l:|.|:l!fU'jT^Tm 


D-146 


hi I 



||gfs-“KS5 


Unique Design Develops 
New Uses for 
Miehle-Dexter Blowers 


m 
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WtND TUNNEL 


EXTRUSIONS 

of 



by 

HARPER 


Al Harper it is now possible to extrude stain- 
less and alloy steels by the Ugine-Sejouroet 
method because glass is used as a lubricant. For 
aircraft pans where maximum strength, 
corrosion resistance and heat resistance are 
important. Harper Extnisions offer economy, 
high quality and simplified production. 

Harper Extrusions can be produced, in a wide 
variety of shapes, in lengths up to 18 feet. Ex- 
truded sections save machining time and reduce 
scrap losses. Initial tool costs are lower. 

Our engineers will consult with you on prac- 
tical methods of applying extrusions to your 
assemblies. They may open new approaches, 
in design and production, Where applicable, 
extrusions can effect substantial savings. 

ENGINEERING BULLETIN. A bulletin on 
Harper Extrusions is available to design and 
production engineers. Write for a copy on your 
firm’s letterhead. 








S SrecHifle Dr, WDmlAslon 


THE KAWNEER CO, Nllll. Mich. 





IQO 


HARPER 




for Sells, Kelt, Screws, Wosh- 
are. Rivets af Sress, Bronze, 
Alemlnvffl, Monel, Stainless 
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WIRE, COPPER 

Wire, Brass 



Wire, Ceramic InsulaBed 



Wire, Copper 





for AIRCRAFT, ndMISSILES 


IKMSOH WCH 10 


C. G. Hobanson Company has been prominendy identified 
for 2S years with indusitia) applications of Air Condition* 
ing Ten years ago, the firm pioneered the dc\*clopment of 
Mobile Atr Conditioning equipment. The engineering and 
research staff of C. G, Hokatison Company. Inc., form an 
experienced, working ream, qualified to analyze and solve 
any air conditioning problems of aircraft and missile ground 
support and test, and related fields. 


^ 2140 Pontius Ave. • Los Angeles 25, Collf. 
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WIRE, COPPER 


Wire, Stainless Steel 


0-ISO 
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WIRE, MISCELLANEOUS 


CrucT&le steel Ce. el Atnerice, Henry w. Oliver Sitfe., 



Wire, Steel 


Bethlehem Steel Co., Bethlehem, Pa. 



Wire, Stitching 



Wire, Miscellaneous 





CONRAD. Inc. 



rEMPERATURE 





ypw*tis»o It. 


^ ^iU 

SUSSIOIART OF CRAMFTON MPO. CO. 


141 JEEFERSON ST., HOLLAND, MICH. 


EDG£-UGHT£D 

PA N E L S (or dials) 

^ to requirement of MIL-P-7788 

fhe LACKON” process provides 

. . . phoKi-exact duplicalion of every clmtacler, every li'nt- There can be 
no variation in density, shajie. or position of markings. 

- . - greatest fiesihility. Panels can be flat or curved. Markings can be appli- 
ed to either tup or bottom surface. Adaptable to ilic marking of splierical 
surfaces, bolli convex and concave. 

. . . sharp, legible characters. Scientific accuracy is combined with at-a- 
glance readabilily. 

. . . uniformity of illiiminalion. Precise marking is combined with maximum 
iceabilily. 

. - . panels that arc guaranteed to meet ALL requirements of applicable 
specificBlions. 

for further Informoiion send for Data Sheet 
— oddresf Dept, awo 

UNITED STATES RADIUM CORPORATION 

So/p. Of/icei el, SS5 ppe,l Street, New York 7, N. Y. 

SalO Vineland Ave- N. Hollywood, Calif, • 36 Chemin Kriee, Genevo, Switxerlond 

Flonli Ol, Bloomiborp, Po., eernordiville, N. J., Whippony, N. J„ N. Hollywood. CoUf. 
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WIRE, ALUMINUM 


Wire, Aluminum £>"<>■ r. o. bo> m , siui vuitr, ciiit. 



Wrenches 



Yokes, Coble & Wire 



Zinc (Plate, Slobs, Sheet & 
Strip) 


Eagle'Plchcr Co., American S’dg., Cincinnati I 








Zirconium Metal 
(Sheet, Wire & Rod) 




BUYERS' GUIDE 

ADVERTISERS LISTED IN BOLDFACE TYPE 

Companies listed in boldface type also are represented by 
advertisements in this issue of the AVIATION WEEK 
BUYERS' GUIDE. See the Advertisers Index for cross- 
references to pages on which advertisements appear. 
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Massive 2800 lb. aircraft steel billets 


are precision-machined at O. and K. 



ORENDUFF&KAPPEL 


Giant DeVliegs and Hydro-Tels of Orenduff & Kappel/ Inc. 

accurately contour*mill and drill to aircraft standards. 

Tills massive 2,800 1b. tough steel billet, which was cootour- 
precision-milled to 310 lbs. is an example of the difficult assign- 
ments that are almost daily routine at Orenduff & Kappel, Inc. 
We specialize in the precision machining of aircraft castings and 
forgings-huge or tiny— steel, aluminum, or titanium. Inquire 
about us at any leading airframe manufacturer in the U.S.A., 
then ask us. Write for a free copy of our Facilities Brochure 
and get a picture of the engineering, tool designing and machin- 
ing facilities of Orenduff & Kappel, Inc. Let us help you solve 
your critical aircraft machining problems. 




/or RECORDING, REPRODUCING 
and ANALYZING EQUIPMENT 


STANDARD HEADS 



PDRTADLE RECDRDERS 



Dora recorders for oil airborne, mobile, and otber opplicolions sobject to extreme environmentol 
conditions; irill rrithsiond ond record onder vibration, shock, tempeiotore extremes, ond high 
altitude. Operotion from 12 or 24 volts DC ond/or 115 volts 400 ops. Self-contoined units 
incorporoting all electric recording circuitry, or separate rope transports end electronic onit 
hoosings. Miniature 7" cube recorder deft] handles six channels, records for one hour at 1'4 
inches per sec. Larger units provide for longer times or higher speeds, furnish more data chon* 
nets. Plug-in and unitized assembly design provides eitreme flexibility, permits easy modificotion 
of characteristics in field. Tape speeds — 1 Vi to 50 inches per second standard, others on special 
order. Direct recording, FM carrier, PWM, or digital pulse. Provision for Dovies perfected uow 
and flutter compensotion In oil units. Sulletin 54-D covers the larger recorders, 54-E the 


REPRODUCERS and LABORATORY RECORDERS 



Provide oil focilities for laboratory recording of dolo by ony ovoiloble technique, plus reproduc- 
tion of topes mode on out portable recorders. Dovies perfected wow and flutter componsafion 
gives unporolleled data reproduction occurocy in FM carrier systems; Speed Control Servo accu- 
rately reproduces recorded frequencies with tapes mode on portablo recorders. Equipment is 
specifically designed for date and instrumentotion work, not oudio. Ployback omplifiets for 
direct recotded, PWM, or digital signols, high stobilily discriminators for FM carrier systems. 
Tape speeds 0.3 to 50 inches per second standard, others on special order. Two, four, and six 
speed transports ovoiloble— speed selection by ponel switch— IDO to 1 speed range. Unitized 
ossemblies ond plug-in components lor moximum flexibility, porliculorly with respect to lope 
speed changes. Systems ovoiloble completely ossombled ond wired in standard relay rocks— 
console assemblies on speciol order. Bulletin 54-D gives more specific informotion. We shall be 
glad to quote on your requirements. 


AUTOMATIC WAVE ANALYZER 


Heterodyne type analyzer provides completely automatic fourier anolysis 
(amplitude f'equency) of vibration, seismic, powet line, transient, 

time plot for o given frequency con be obtained. Suited for operation 
from ony solirce supplying a repetitive signal, such as o magnetic tope 
loop. Frequency range 5 to 2000 cps., variable bandwidth Vb to 45 cps, 
amplitude accuracy ;tS% of reading on logarithmic scole, fvequency 
accuracy of reoding, output voltage ronge 60 db, input impedonce 
2lb megohms. Analysis recorded, ond up to 14 inputs con be handled 
and selected automaticolly. 


SPECIAL DATA REDUCTION EQUIPMENT 

Equipment meeting the needs of o particular application can be 
designed and monulactured to order. Inquiries ore invited. 



FOR INFORMATION ON PRODUCTS 
LISTED BELOW, WRITE FOR BULLETINS; 


Recording Amplifiers — Bulletin 54-D, 
Bulletin 106 

Crystal Oscrllotors — Bulletins 106 ond 
107 

Freguency-Moduloted Oscillators — Bul- 
letins 105. 104, IDS 
PM Discriminators — Bulletin 115 



4705 Queensbury Rood • Rtverdele, Monrlend Telephone; Washington, D. C,, Appleton T-IIBB 
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Adual case histories show- 
ing hew MOLYKOTE Lubri- 
canfs helped solve lough 
lubricafion problems in the 
arialion indosfry. 

A "musf" for aircraft man- 
ufacturers, overhaul ond re- 
pair sfalions, 

Call or wrife for this field 
report by nome — Aireroff 
Report I. 

THE 

ALPHA MOLYXOTE 

CORPORATION 


Electro-Flex Heat 

PRESENTS 

THE FIDST COMPLETE LINE OF 
STANDARD 

HIGH TEMPERATURE 
FLEXIBLE 

HEATING ELEMENTS 



FEATURES 

t Perform continuously at 450° F. 
t Operate under high Pneumatic 
Pressure. 

e Meet all applicable U.S.A.F. 


Electro-Flex Heat 

INCORPORATES 

"Phone CHapcI 7-2401" 

ASYLUM ond SPRUCE STREETS 
HARTFORD S, CONN. 



For Speed In Flight, It's North American— 
For Quality In Fnsteners, It's CHERRY RIVETS 


The supersonic recoyd holder pictured 
above, the North American F-lOO 
Super Sabre is capable of supersonic 
speeds in level or climbing Sight. Be- 
cently an Air Force Super Sabre set 
the world’s first official supersonic 
speed record of 822.535 miles per 

Personnel at North American is 
justly proud of this achievement. 
Likewise, Townsend Company is 
pleased that the blind rivets produced 
in its Cherry Rivet Division plant at 
Santa Ana. California get a modest 
share of the credit for this perfoim- 


accomplish fastenings which other- 
wise would have been difficult or im- 
practicable, This contributed to the 
sleek, ultra-atreaizilining and was also 
a factor in reducing weight 
The consistently reliable quality of 
Cherry Rivets is maintained through 
extensive control of every step in the 
manufacturing process in the Santa 
Ana plant which is devoted exclusive- 
ly to production of aircraft material. 
'That is why the aircraft industry de- 
pends upon Cherry Rivets to achieve 
better design, spe^ production and 
reduce unit costs. A special bulletin 
describing the wide variety of types 
and sizes available is yours for the 
asking. Write today. 


CHERRY BUND RIVETS 

Townsend 

m COMPANY • ESTABLISHED 1116 


Boluv Officos In Fvlnclpol Clllox 
Chvrry RivN Divlvion • Santo Anq, California 









NORWALK, CONNECT. TACTOWES; New York, Calilotnia, Toronto TORONTO, CANADA 
EXPORT; Philips Export CorporailoD 
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quality improved — costs lowered 
by advanced environmental testing 

TEMPERATURE • ALTITUDE 
HUMIDITY ♦ METAL TREATING 
WALK-IN CHAMBERS 
BATHS • SAND AND DUST 
EXPLOSION • FUNGUS 


Do your products really deliver their rated 
. -100=F,„atl50,OOOfeetaltitude,,.at95%t,„„, 
I Testing environmental equipment gives you a coi 


+500°F...10% to 100% humidity. 


TENNEVZPHERE ALTITUDE CHAMBERS 


Cuslotn-englneered to simulate 
every atmospheric condition 
from sea Ihvel to 2iXI,0D0 
feet Temperature ranje of 
-150’F to +350*F.’ Relative 
humidity of 10% to 100%. Full 
instrumentation for constant 
conditions or program cycles. 
Sites from four cubic feet to 



DRY ICE CHAMBERS 



low cost chamber for product 
testing, storage, and metal 
treating. Temperature range 
-IM’F to +200*F.* Auto- 
matic control, Indioating or 
recording instrumentation. Easy 
loading and unloading of dry 
ice compartment. 


TR CHAMBERS 


Designed and custom engineer- 
ed for accurate testing at 
temperatures of — 100‘F to 
+200'F,* with relative hu- 
midity 20% to 100%. Record- 
ing controlling instrumentation, 
or program control for MIL 
speclfcation testing. 


I 



TH CHAMBERS 

Precision equipment for accu- 
rate testing at ebove freeilng 
temperatures (-tSS'F to 
+200'F') within a humidity 
range of 20% to 100%. Avail- 
able with recording controlling 
instrumentation, or program 
control for meeting MIL speci- 
fications. 



SUB-ARCTIC CABINETS 



Write or wire today for complete specifications, perform- 
ance data and quotations on these units or other environ- 
mental test equipment. 


M f‘gt n t‘ fg 

ENGiNEERING, INC. 


'Higher and/or lower temperatures available. 
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GROUND SUPPORT ! 
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Airlines adopt portable ANDREX X-ray for 
low-cost inspection without disassembly 



• Write for further information • 


ANDREX X-RAY 


PIONEERED, SOLD AND SERVICED SV 

HOLGER ANDREASEN, INC. 

703 MARKET, SAN FRANCISCO 3, CAUF. 


PAN-AMERICAN WORLD AIRWAYS 

8,429 ANDREX x-ray shots taken in 
S month PAA prop inspection. Blades 
are x-rayed before going into service 
and at each 1400 hour and 2800 hour 
interval. PAA uses ANDREX x-ray 
extensively in engine and fuselage in- 
spection on both heavy structural steel 
and light metal members- 


DELTA-CftS AIR LINES. Wing stringer inspection time cut to 8 hours 
for entire bottom wing structure from station 421 left to 421 right of DC-7. 
ANDREX x-ray is replacing visual inspection in general maintenance 
of entire Deha-C&S fleet. 1000 man-hours alone saved per year by not 
opening and closing wings. 


BRANIFF INTERNATIONAL AIRWAYS 

1 hour to inspect leading edge healer 
duct and attachment clamps and 
brackets in horrsonlal stabilizer on 
DC-6. No disassembly. Approximately 
3 feet inspected per each 1 minute ex- 
posure. Hidden defects or any serious 
corrosion caused by leaking gases can 
be detected at same time. 
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Today's aircraft demand precise ground power for maintenance 
and service functions. Hundreds of Eseco units are in daily 
use throughout the world, serving flight line.s, production lines, 
and maintenance, test and research facilities. 

Eseco designs and builds many types of precise aircraft sup- 
l)ort equipment in .stationary, mobile and self-propelled models. 
Units may be single-purpose — 400 cycle A.C., 28 volts D.C., 
mechanical, pneumatic, hydraulic or air conditioning — or any 
combination thereof. 


Now a Division of H. K, Porter Company, Inc., Eseco can serve 
you better than ever both direct and through conveniently 
located sales and service representatives. Call or write today. 


S&eca 


DIVISION • H. K. PORTER COMPANY, INC. 

General Offices: 10 Third Avenue, Joliet, Illinois 


IP 






BIASING GRIASE AF No. 2 EP - High qualily, exlreme 


SINCLAIR REFINING COMPANY 
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Sinclair serves the Aviation Industry 
with Top Quality Petroleum Products 



Listed here are but a few of the many service-proved products that 
Sinclair supplies in quantity to the Aviation Industry. Their superiority has 
been sustained in over 35 years of constant application to aviation needs . . 
in manufacturing, and in ground and aircraft equipment maintenance. For 
further information on any specific product, contact your local Sinclair 
Representative, or write Sinclair Refining Company, Aviation Sales, 

600 Fifth Avenue, New York 20, N. Y. 


600 Fifth Avertue, New York 20, New York 
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AIRPORT CONTROL 
TOWERS AND CONSOLES 




IlLLcJkjE^ 


ENGINEERING AND CONSTRUCTION COMPANY 


CAMDEN 4, NEW JEKSEV 



PRO-WELD COMPANY 

CEHTIFIED 
PRODUCTION WELDING anil BRAZING 

no-wtiS'coMrtMy 


Use reply cards 
inside back cover 

To get more information 

About Companies, 
Products, Services 
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New, tougher marking material passes supersonic 
adhesion test with flying colors! 



Slips™ 


In use on the latest and fastest supersonic fighters and test planes! 

“SCOTCHCAl” Film No. 650 — an extremely tough marking 
material— saves both time and money on marking jobs; ^ves longer 
lasting, cnore attractive markings Tor any plane — private, commercial, or 
military. Exclusive adhesive feature lets you apply numbers and mark- 
ings in minutes instead of hours. And the firm-bonding adhesive doesn’t 
let go— keeps markings of “SCOTCHCAL” Film fresh and intact for 
many times the life of ordinary decals . . . even in severe weather . . , 
even at supersonic speedsi 




SCOTCHCAL 

BRAND 


FILM 
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5 ways 
fire-resistant 
SKYDROL 
lowers cost 
of airline safety 


1 


5— Costlv. dangcroul fire 
aircraft m stnnds! Skydrol 
of these fires— flammable 
only fire-resistant hydraulic 
K., Skydrol has logged over 



LENGTHENS PUMP LIFE— Superior lubricity 
of Skydrol reduces wear on moving parts, 
lengthens service life of pumps up to 34%, 



T CORRODE METAL- Skydrol pro- 


31 MAJOR AIRLINES NOW USING SKYDROL 


AMERICAN 
BRANIFF 
CONTINENTAL 
FLYING TIGER 
PAN AMERICAN 
CANADIAN PACIFIC UNITED 

NORTH AMERICAN 0EITA-C1$ 

AIRCGACH 
TRANS-CARIBBEAN 
NATIONAL 
NORTHWEST 
PANAGRA 


WESTERN LAN 
AIGLE A2UR TAI 
CATHAY PACIFIC UAT 
ALITALIA LAI 
SWISSAIR ANA 


SLICK 


AIR ALGERIA* 
B.O.A.C.* 
NORTHEAST* 
*SHntouii Skydrol 




SKYMOl *000 HOURS • 

I I I I I I I ' 


LONG SERVICE LIFE — Actual use in the 
Douglas supercharger shows excellent chem- 
ical and thermal stability stretches Skydrol 
fluid service life up^ to 16 times that of 



CONVERSION COSTS LESS THAN A SINGLE BRAKE 
FIREl— With minor changes to hydraulic systems. 
Skydrol is adaptable to off types of ai ' • - ' 

overhaul, a 4-engine aircraft can be < 
resistant Skydrol for about $1700- 
atingit brake fre! Wril 
for Skydrol conversi' 

aSfor°FREETsM^ 

Organic Chemicals 
Division, MON- 
SANTO CHEMICAL 
COMPANY, Box 
47R.K-S, St. Louis I. 

Missouri. 

Wheis CcaaliTt Chemistry Works Wonders 







19,440 Tons of Force Forms F-89D and B-62 Ports 
in this Press at Northrop . . . 



MECHANtCAl AND NYDRAUltC PRESSED AND PRESS BRAKES . TRANSMAT PRESSES • TOOLING • DIE CUSHIONS . VERSOH-WHEELON NYDRAUltC PRESSES 




In the main rotor head of Sikorsky’s famous S-55, S-56 and 
S-58 helicopters, the utmost dependability is a must! 

Fenn has been the sole outside supplier of these assemblies 
for Sikorsky, and has also built many of the varied trans- 
mission units for these craft. 

Fenn has long been a major supplier to the aviation industry 
of aircraft quality hardened and ground gears, and of com- 
plete sub-assemblies. Fenn rolling mills and swaging machines 
are widely used in the manufacture of gas turbine rotor blades 
and other components. We welcome your inquiries. 

The Fenn Manufacturing Company • 310 Fenn Road, Newington, Connecticut 

BRISTOL ENGINEERING CORPORATION 



a.J manufacturer. 
AIBCRAFT STRUCTURAL COMPONENTS 
lET AIRCRAFT AND ENGINE THRUST STANDS 
AUTOMATIC ELECTRONIC TESTING EQUIPMENT 

BRISTOL • PENNSYLVANIA 
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economy of HUD- 
SON standard- 
ized production 


CALL 
OR WRITE 
FOR HEW 
DATA 
SHEETS, 
TODAY! 


NOW 

AVAILABLE! 


NEW 

STANDARD 
SIZES OF 

HUDSON 

PRECISION 

DRAWN 

CLOSURES 


SERVICES! 

Hudson Standard Metal Closures 

Over 1000 economical standard types mean HUDSON can 
supply precision components at commercial prices. A wide 
variety of optional features make it possible to solve 
all but the most unusual closure requirements with 
standard types selected from HUDSON stocks. 

Hudson Quality Metal Stompings 
Metal parts produced to your exact specifications at prices 
that reflect the economies of mass production methods. 

Hudson can work to close toleraiKes and maintain 
uniformity throughout production runs. Quotations supplied 

promptly on receipt of drawings.i / now! - 
Hudson Sheef Metal Facilities 
Depend on HUDSON for expert fabrication of simple or 
complex sub-assemblies. Facilities include certified welding 
of alloys, silver soldering, brazing and chrome plating. 
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NUCLEAR 

SYSTEMS 


T'/jp atom serves in many nays. 
The nucleus is a miniature, 
highly efficient heat engine 
uith spectacular promise. 
l*rodurls of aluiniv fission 
can propel an airplane, locate 
n fault, slreiiglheu a material. 


Atom-Powered Flight by 1960 Is Goal 


Only time lies between today’s plans and tomorrow’s realization of 
tlic atom-poweied airplane. 

Best estimates for a fint flight of such an airplane point to 1960. 

The race toward the goal of an airborne nuclear engine has been paced 
1>y technological developments all along the route. Specific contributions 
have been made in reactor design, in fuel arrangemeirts, in shielding and in 
control of the fission process. Most notable achievement is the successful 
completion and shakedown runs of the atomic powcrplant in the Navy sub- 
marine USS Nautilus, the world’s first vehicle to be driven by the heat 
energy of atomic fission. 


Any nuclear engine is basic-.illy a heat 
engine, with tlic fission process re- 
placing tlic conventional combustion 
ihamber. The heat made asailablc by 
fission becomes useful energy by being 
transferred to some working fluid: 
molten metals, water or air. The hot 
fluid then becomes tlie direct source of 
energy to tltisc a turbine, a turboprop, 
:ir a pure jet engine. 

Onlv tlie description of the cycle is 
simple. Nuclear fission produces enor- 
mous heat in a tiny space; heat transfer 
techniques must be highly refined and 
developed to take the energy of fission 
only Slightly diminished to where it 
can do some useful work. 

Nuclear fission also produces ex- 
tremely dangeroii.s byproducts; radiation 
at \arious energy lex’cls which can kill, 
maim or sicken a man after a short ex- 
Iju.sutc. Shielding has been des’ised to 
])rotect human organisms from the 
death-dealing particles; tlic major prob- 
lems have sprung from the obiious 
need to make shielding as light as pos- 
sible for the mobile powetplant. 

A third set of problems comes from 
the .sensitivity of the fission process. 
Started bi’ a stras' neutron, fission can 
become a chain reaction witli disastrous 
or cxplosiic results if it is not controlled 
with precision. Tlic control is gen- 
erally sonic form of a moderator, a ma- 
terial which has the peculiar mcclian- 
ical ability of being a neutron trap; it 
seizes the ucutrnns produced during fis- 
sion and by holding them captive, pre- 
sents them from starting anv more 
fission |irocessc,s. 

Nuclear Engine 

Hie fundanieiital compoiieiils of a 
iiiideat engine for an airplane iiicludc; 

• Heat source, tlic fission process taking 
place ill the fuel cans or other arrange- 
ment of fuel within the reactor. 

• Heat exchanger, wliicli takc.s the heat 
from the reactor core oiit.side to the 
rest of the engine. 

• Pou’ct absorber, wliieli t.ikes tlic lical 
energy nut of the fluid and converts it 
to mecli.iiiical cnergv to clHsc the air- 


• Shielding, to protect tlie himian crew 
and possibly even the structure of the 
airplane from the harmful effects of 
radiation. 

• Controls, to moderate the reaction 
and keep the licat output at a safe lesel. 

F.stimatcd sizes and weights for tlic 
cumbinatioii of tlic.se units as a poucr- 
jjlaiit vary widely. Generally speaking, 
it would be possible to pack an experi- 
niciital engine into an airplane the size 
and weight of the late \crsions of Con- 
sair’s B-'6 bomber. 

The result; an experimental proto- 
t\ pc powcrplant in a flying testbed. The 
airplane would weigh about 400.000 
))iiunds. assiuiiiiig very few major ad- 
vances in nuclear engine techniques 
betivccn now and its fliglit date of 1960. 

Tlie atomic-powered airliner and a 
long-range missile powered liv the nu- 
clear rocket or laiiijet are interesting 
technical speculation riglit now. In 
point of time, they arc far distant, and 
mtlier far-fctcticd a|5plications of nu- 
clear cnergj’. 

Other Values 

'Hie aircraft industry is imolved with 
seicral other pliascs of the nuclear pro- 
gram in this countiy. To cite one cx- 
aniplc. North American Ai’iatinn’s work 
with reactor studies has won that firm 
a contract for a jiowcr reactor, now 
being built in the Santa Susniia momi- 
fains behind Los Angeles. 

I'rom tliis reactor NAA will produce 
lie;it power wliicli can he rcadilv con- 
verted to electrical energi- to supple- 
ment the power output of the local .sys- 
tem. Although the NAA reactor is a 
ver\' different kind of engine than an 
airborne powcrplant, the com|5iiiiy 
scientists and engineers slinuld gain 
mucli valuable cx|>eticncc in fabricating 
;ind operating this new kind of power- 
plant. 

.^nothcr facet of the atomic jewe] is 
the work done with materials. Special 
reactors have been built and arc in use. 
subjecting a wide varieh' of materials 
to the bombardment of the radiation 
products from the fission process. 

'f'lietc are two aspects to the pro- 


gram. 'I’hc first is to determine the 
detrimental effects on the structural 
materials used to build reactors, to en- 
ca.se the fuel, and to handle the heat 
transfer medium. The second is to 
find— sonietinics by accident— how to 
strengthen or improve materials by sub- 
jecting them to atomic radiation. 

A ease in point is a simple plastic 
bottle made bv General Electric's plas- 
tics division. This bottle was, like 
imiiiv other plastics, limited in the 
amount of heat it could take. Hot 
liquids made it wilt and collapse. But 
after radiation liad done its work, the 
battle could take more than double its 
original temperature limit. 

The implications of this work arc 
tremendous. Learning how to control 
radiation and understanding its effects 
on metals, woods and plastics, can re- 
sult in a completclv new technique of 
radiation-treating to strengthen mate- 
rials just as heat-treating does now. 
Radiation may permit reworking of the 
internal arrangements of the atoms 
making up the solid masses of metals 
so tliat optimum strength or fatigue or 
creep properties can be built in. 
Nuclear Detective 

.Among the most useful properties of 
sonic of the radioactive products of fis- 
sion is their radiation label. To the 
sensitive electronic ear of a Geiger 
counter, the radioactii'C material shouts. 

Even minute traces of such a sub- 
stance will let the coun‘;r clicking like 
castanets. From this peculiarity of 
radioactivity a new series of laboratory 
and inspection techniques were born. 

One dramatic example of the use of 
tracer elements was in the comprehen- 
sive investigation done by Britain’s 
Royal Aircraft Establishment on the ill- 
fated de Havilland Comet airliner jet 
transport. There was some belief that 
fuel had escaped from the engines and. 
collecting in the wing, had been ex- 
ploded bv a hot source. 

A radioactive tracer «us suspended 
in the fuel and the engines were nm. 
.After some time, scientists went over 
the entire trailing edge of the wing with 
detectors. The clicking pointed to the 
pre.sencc of fuel in places ulicrc it def- 
initely should not have been, ei’cn 
though later esents proved that the 
concentration of fuel there was not 
daiiECrons. 

Tlic world of the atom is a new one 
that offers enormous potentialities in 
weapons dcselopment. as a power 
source and as a means to improve ma- 
terials. These courses, and others set 
to be discovered, lie ahead. 
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Controls, Electronic 






J. P. SEE6URG CORP., 1SCX> daylun St., Chicagl, 
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CONTROLS, HEAT TRANSFER 


Controls, Heat Transfer 





Controls, Servo 



riRiuKD OPTicAi. CO.. EM rja s<. i s,oi» eits.. 
PEOESAL TELEPHOSE S RADIO CO., IM Rlngs- 
APPARATUS SALES DIV., GENERAL ELECTRIC CO., 
Gtmrar ElMtric Co., Llghl MllUoiy EroctrOnin E,j)p 
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Detectors, Radioactivity 



Instollations, Reseoreh and 
Development 
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TUBES, GAMMA DETECTOR 


Ufilversily of IlHnoli 







Reactors, Nucleor 


APPARATUS SALES SIV., GENERAL ELECTRIC CO.. 








Use Cards 
Inside Back Cover 
To Obtain 
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ATOmt ENERGY T LEAK DETECTION 

A mass production -economical 


— highly sensitive test for 
leakage of hermetically sealed, 
evacuated or pressurized units 



Cc/e ClectHc Co. 


DESIGNING 
ENGINEERING 
AND PRODUCTION 


for the 

Aircraft Industry 
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pages on which ad- 
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An airline’s business is flyinn; airplanes on the ground are 
revenue dollars lost. Quick handling at terminals depends 
on efficient, highly developed servicing, aimed at reducing 
ground time as airspeeds increase in tomorroic’s jet age. 





How Airlines Buy Equipment 


By OrorjiP I.. Christian 

Airline mircliasing practices follow 
wcll-defini'tl |j-jttcriiF which differ from 
one another in basic procedural iirgim- 

I’an American \\'otld Airways and 
Trans World Airlines, two largest U.S. 

chasing policies in that both airlines 
segregate supplies and equipment pur- 
chased into sescral coniinodiiv classi- 
fications. They differ in that Pan Am 
centralizes all Inlying for its three divi- 
sions-Atlantic. Latin American and 
Pacific Alaska, {except for very small 
amounts of local purchasing done by 
line stations) in its Scrxiccs of Supplv 
t/ffiees in Long Island City. 

TWA. while conccntriitin» most of 
its purchasing in its Kansas City, Kan. 
offices, docs also maintain an Interna- 
tional Purchasing Office at Orly Ticld, 
Paris. 

American Airlines and United Air 

I. incs. largest transcontinental carriers, 
have putcliasing departments whose or- 
2 iini/afinns resemble each other but 
differ ss’idcly from the PAA/T\\'A sys- 

Both AA and UAL lias’c two pur- 
chasing centers. One is located at the 
respective inaintenaneo headquarters at 
Tulsa and San Francisco; the other at 
executive headquarters— American at 
New York, United at Cliicago. 

Most foreign airlines maintain pur- 
chasing offices in New York Citv; some 
also base West Caist procurerment fa- 
cilities. 

Pan American 

Pan Am's purcliasing organization is 
headed by II, II. Berke, vice president 
—services of supply, who reports to 
Franklin Gledhill, vice president. 

Under Berke arc five managers, one 
for eacli of the functions of jnirehasine. 
fuel, shipping, stores and contracts. All 
are located at PAA’s Services of Sup- 
ply headquarters, 29-19 Bridge Plaza 
North, Long Island City 1, New York. 

In each of Pan Am’s three divisions 
are division supply managers who report 
administrativeiy to their divisional 
managements hut coordinate func- 
tionafiv through Scrs iccs of of Supply in 
New York. 

Purcliasing Manager in N<^v York is 

II. M, Bkicku’cll. Under him seven 
senior buyers licad up cacli of the seven 
commodity categories into wliich the 
airline divides all tlie material it buys: 
* Airframe and airframe accessories. In- 
cluded are all airframe spares such as 
wing tips, cabin and cargo Isold doors. 


most system components (hydraulic, 
pressurization), cabin interior units such 
as seats, and galley. 

• Engines, engine accessories and pro- 
pellers. .Ml engines, propellers and their 
respective accessories plus all engine in- 
struments come under this category. 
Exceptions arc engines, props and acces- 
sories that ate dcliscred on original 

• Radio! radar and electrical, All air- 
borne .and ground radio, electronic navi- 
gation components, electrical compo- 
nents, svirc and associated equipment 
falls in this group. 

• Ground and slio]> cqiiijnncnt, Tliis 
takes in all rolling stock such as trucks, 
cars and tugs, Also iiiehided are loading 
ramps and baggage carts, shop tools aii^ 
equipment. 

• Hardware. Almost a catch-all cate- 
gory. hardware includes all rasv mate- 
rials Mich as sheet and bar stock, lumber, 
AN and tegular hardware and fasteners. 
]jlus shop lubricants and oils, 

• Commissary. Items include food, 
fabrics, clothing (uniforms), photo- 
graphic equipment, insecticides, and air- 
eraft cnicrgcncs' equipment items such 
as life vests and rafts- 

■ Printing, stationery and office cqui])- 
ment. .Ml office printing jobs, letter 
paper, office fomis, office funiiturc and 
equipment come in tliis last listing. 

All aircraft fuel and oil is purcliascd 
by the fuel manager, P. S. Dickson, It 
is bought on a competitis-e bid system 
under certain specifications. Most fuel 
is bought on tlic basi.s of "delivered- 
into-aircraft." 

Pan American has m er LOflO s endnrs. 

Trans World 

TW.\'s System Director of Purchas- 
ing is l'’rcderiek C. Betts; his hc.idc|iuir- 
tcr.s arc at 400 E. Donovan Road. ICni- 
sas Citv, Kail. Among men repotting 
to hiin arc: Mills Chast.iiii, Diroctor- 
Kiic! Administration; W. F. Griffith, Di- 
rector— Purcliasing— Domestic, both of 
the Kansas City address; and Basil 
Davis. Director— Purchasing-Overseas, 
101 Aie, des Champs Elysees, Paris. 

Cliastain, as his counterpart Dickson 
in PAA, handles all aircraft fuel and 
oil contracts. 

Under Griffith come seven com- 
modity classifications, similar but not 
identical to Pan Am’s. 

Four groups ate the same-airframe; 
engines, and propellers; radio, radar and 
electrical; jirinting. st.itionery ;md office 
cquipmciit- 

Three svhich differ from PAA’s ate; 

• Aircraft accessories, under which 
comes such items as cabin licating and 


ventilating controls and lighting fix- 
tures, and oxygen equipment. 

• Capital and subcmtract. Tliis cate- 
gory include such capital expenditure 
items as automotiic and ground han- 
dling equipment and all items made to 
'1A\'A drawings- Among the latter ate 
galley trays and liquid dispensing and 

• Miscellaneous. Miscellaneous items 
mn the gamut from sheet and bar stock 
to soft goods (cloth, pillow eases, uni- 
forms) to chemicals and paints- 

Undet the Paris International office 
TWA purchases office supplies and sta- 
tioners’, some miscellaneous equipment 
Mich as soft goods, tube and bat stock, 
and gtoiind electrical supplies— also 
staple food supplics- 
American Airlines 

American splits its buying between a 
purchasing office at its Tulsa Overhaul 
and Supiih- Depot and a similar office 
at New York’s La Guardia Field. Re- 
sponsibiliti’ for all |)urcha.siiif and stores 
funnels into the office of G. f. Brande- 
uiedc, vice president- purchasing and 

Tulsa buys all equipment and sup- 
plies needed for its shops such as ma- 
chinery, tools, parts, paints and liquids. 
It also buvs system items controlled by 
'I'ulsa. These include: all aircraft and 
powerplant spares and equipment 
needed to keep AA's fleet airworthy 
and items needed by the stations over 
and above the certain designated items 
ishicli stations are allowed to buy in- 
dependently. 

La Guardia buys virtually eicrything 
else except new airframes which arc the 
rc.sponsibilitv of C. R. Smith, president, 
and aircraft fuel and oil, uhich come 
under A. F. Fontanclli, director of food, 
who reports to Brandcwiedc. 

United Air Lines 

United’s piircha.sing boss is D. V. 
O'Leary, director, purchasing and stores. 
He reports to a \ice president of 
finance and stores who is one of the 
U.AL executives responsible for pur- 
chase of new aircraft. 

Under O'Lcarv is a superintendent of 
petroleum products, reponsible for air- 
craft fuel and oil contracts. Additional 
supcriiitciidciits of systcin purchasing 
and svstem stores respcctiiely are re- 
sponsible for setting u|) and maintain- 
ing standards and rules and coordinating 
proccduTcs for the department. 

Like American. United places the re- 
sponsibility for procurement of all in- 
flight equipment for aircraft and power- 
plants in a purchasing office at its main 
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overhaul base at San Francisco. The 
same office buys all machines, tools and 
other materia] needed by tlic mainte- 
nance base itself. Station equipment, 
recently transferred to San Francisco’s 
responsibility, includes ground servic- 
ing and cargo handling units. 

A system which UAL feels it has de- 
lelopcd more than possibly any other 
U. S. carrier is that of negotiating na- 
tional contracts for such general usage 
items as light bulbs and automotive 
equipment. All UAL stations are al- 
lowed to buy against this contract 
through locil distributors of the prod- 
uct. Adi’antage is that United can take 
advantage of low prices resulting from 
mass purchasing, while flexibility and 
quick delivery result at the local level. 
Stations are also allowed to make 
limited local purchases up to $100. 
Foreign Airlines 

Most foreign airlines maintain pur- 
cha.sing offices in New York through 
"hich they procure aircraft and engine 
spares, system accessories and instru- 
ments for their U.S. aircraft. 

Some, such as KLM Royal Dutch 


Airlines, maintain two separate offices, 
one in New York and one in Los An- 
geles. Both report directly to KLM 
headquarters in Amsterdam, 

Tlic New York office is concerned 
with buying East Coast items such as 
engine spares and aircraft accessories 
made bv such companies as Bendix and 

Tlic Los Angeles office is primarily 
Loncemed with airframe spares and 
equipment made on the West Coast 
by such companies as AiResearch. 

Other foreign carriers, such as Air 
France, also have offices in New York 
and on the West Coast, but centralize 
all purchasing authority in New York. 
Air France's Burbank office reports 
directly to New York headquarters, 
called the North American Engineering 
and Procurement Department. 

This department is responsible for all 
procurement on the North American 
continent except for equipment and 
supplies ncccssan' to operate the region 
such as office equipment and supplies, 
and aircraft fuel and oil. Exception is 
aircraft petroleum products used on .Air 
I rance’s Mexico run. which ate pur- 


chased by the New York office. 

North American region equipment 
and supplies ate procured by the Ad- 
ministrative dcpartniCTit in New York. 
Aircraft fuel and oil are contracted fot 
by the airline’s head office in Paris. 

Tire Ptocurement department also 
handles all invoicing, shipping and pay- 
ments of material bouglit. 

It also does a considerable amount 
of teclinical liaison work with the air- 
line’s airframe, powerplant and major 
equipment suppliers- 

Otlicr foreign caniers such as Sabena 
Belgian World Airlines do almost all 
of their purchasing through a New York 
Office ot Technical Procurement which 
pureltascs. exports and pay s for all spares 
bouglit here and in Canada. Sabena's 
1955 budget, including pre-procurement 
items for new, undelivered aircraft, will 
exceed $6-million. 

Sabena has an agent On the West 
Coast to coordinate information con- 
cerning new aircraft the company is 
buving, such as the Convair 404 and 
DC-7C. Tlic agent can make emcr- 
gena- CFE purenases, subject to con- 
firmation by the New York office. 
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TRACTORS 


Tire Changing Equipment 



Tool Kits, Aircraft Mechanic's 





Tractors 



DEGREASER! 

Self - Emulsifying Solvent 


Engine and Fuselage Shampoo 

Issue Size Concentrate Makes 2 Cals. 



Towbars 




PERFORMANCE AND SAFETY SUPERIOR . . . MEETS AND 
SURPASSES GOV'T. AND MILITARY SPECIFICATIONS 

^rile for Technical Duia Caittlog Inserts. 




Towers, (Beacon & Antennas) 

CMIS SYSTEMS. INC., DariKri, Uui. 
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for your new plant location 


F rom a loss acre “ghogl airport” at the close of World War II to a 
bustling industrial community . . . that's the success story of CHICO 
MUNICIPAL AIRPORT. Today it boasts 24 thriving business firms 
. . . with more coming. Centrally located in Northern California, yet 
away from metropolitan congestion, this area may be the ideal spot 
for which your own firm is searching. Here vou will find; 




conttryetion 
Adequate water supplf 
tree, leicept for heavy 
Poved heavy-duty streets 


perfect notural droinoge 

complete fire deportment 

Ht service direct to 


teem for your 


IVo Snow 


and . . . 
No Fog 


No $mog 


All this plus existing buildings in sizes from 1500 sq. ft. to 22,500 sq. 
ft. at startling low-cost lease rales. This industrial tract is located only 
six miles from city renter. It adjoins the largest municipal airport, 
in California, north of San Francisco. For pictures, literature and 
details to complete this exciting story, write or phone • • . 

C. 0. BRANDT, MANAGER 

CHICO MUIVICIPAL AIRPORT 

CHICO (Butts County) CALIFORNIA 



Trailers, Truck 




ESECO Orv,, H. K. PONTES CO., [NO., PiUsburch, 



Trucks, Airport Crash 


Trucks, Fire 



Trucks, Fork-Lift 



Trucks, Fueling 


Telephone Fireside 2-4276 
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WIND TEES 


c., jis Fr<-nort st., Sw 

Winches 

most 


Wilmington, Del.' 
Sellersyllle, Fa. 

^ widely 


CMcaoo Pneiimallc Tool Co., a East ee St., New 

used 




product 

.... ..™ ... 

fab^utln, O^^Kelsm^SU^Il^p., 7»l T.l.gra.a 

^ reference 



book 

r.i'" wi. ‘’c * «ni«, 

“.ri"' ”” ■“ 

^ of the 

Linri-SKpanl PruhilU, Iik., 1!) Wlliul SI., WaUr- 

Wind Instruments, Airport 

^ AVIATION 

NatiOAal VtflwaiEM Fibre Co., Maryland Avc, & Staxh 
SU., Wllninoton 00, Del. 

CROtlSE-KINDS CO., Syracate 1. N. r. 

INDUSTRY* 

Sllant HaHt & Crane Co., 6SS S3 St., Brooklyn 27, 

Westberg Mfg. Company, 144 Sojtli Ccembs SC, 

••••••••••a 

Trucks, Tank 

Wind Socks & Cones 

The 

M„. C=„ 7000 Ea« 7. S,„ ICn« City 2L, 

AIrtralt ComaomiTts Inc.. 7S9 Woodland Avk., Ben- 

Aviation Week 

Warning Systems 

CROUSE-HINDS CO., Syiacose 1. N. V. 

1 BUYERS’ 

Ukater SpkdIkitiM Co., oso Eafl lOBth St^ Los 

Rd„ Ml,. C=, 2700 Wes. Barberry PI. 0,n«. 4, 

GUIDE 

Weather Station Equipment 

Wind Tees & Tetrahedrons 

CROUSE-HINDS CO., Syroeose 1. K. V. 

* Circulation 
of this 
issue . . . 
55,000 plus 

Seneral ElKtrlc Co., Llgkt Military Eleclronlcf Edulp. 
stayld Engineerino Cc., Route U. S. 22, Flainfitid, 
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Inlemational-built motor and nwnuaUt/ operated 
hangar doors at Grumman Aircraft Engineering 
Corjtoralion, Calverlon, L.I~, N.Y. 



INTERNATIONAL HANGAR DOORS are designed to assure 
these advantages: (1) Fast and easy operation under any climatic 
conditions. (2) Lifetime weather-tightness. (3) Broadest specialized 
experience in the engineering and fabrication of aviation doors, 
however intricate the design and whatever the type or size. Sound- 
est of reasons why more and more major names in America’s air 
power are served by doors “tailor-made” by International’s huge 
and ever-growing Aviation Division, 


See Complete Catalogs in Sweet’s 
Architectural or Industrial 
Construction Files 


AVIATION DIVISION 

IKTERNATIONAL STEEL 


COMPANY 



(OCAR STREET 


EVANSVILLE 7, INDIANA 



housing... 

FOR THE NIGH AND MIGHTY 


try covers the principal phases of hangar construction. 
The world's biggest and highest-flj'ing aircraft . . . 
as well as pint-size personal planes . - . are housed in 
Intemational-built hangars located in every part of 
the nation. 


INTERNATIONAL 
STEEL COMPANY 






R A M P -> 


Trp. Tos Taxi Guidance Signs 



Welcoming Committee the World Over. . . 

CROVSE-Him 

aviation lighting equipment 

Wherever pilots fly, for over a quarter of a century they have 
depended on Crouse-Hinds aviation lighting and weather equipment 
to guide them safely. Crouse-Hinds has grown up in partnership with 
the aviation industry — anticipating its demands for better and more 
speciabzed lighting equipment — until today Crouse-Hinds offers you 
the most complete line of aviation lighting equipment in the world. 
Only a small portion of it can be illustrated here. Contact your nearby 
Crouse-Hinds office for complete details. ' j 


A Compfete line of 
-.lA Weather 
d" Equipment 


^ Illuminated 

Wind Cones Only Crause-Hinc 




CJ?0 


USE-HISDS COMPANY 




Designed for today's modern aircraft 


Ground Powor units meet airlines' 
strict requirements! 
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ThiB linling of cliRtribiilorB serving llie airei'afi indnsirv tiaa been coni* 
piled I'roiii data furnislied liy the disiriliiilors. Finns lielonging to the 
Aircraft Dislrihiitors and Manufacturers Association are indicated by 
asterisk. Advertisers in the Guide arc indicated by heavy capitals. 






ET ELECTRONIC SUPPLY CO., 3 




•DURHAM AIRCRAFT SERVICE, II 
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SEARCHLIGHT SECTION 


VI 


E SAID IT->\ND W£ MEAN 


IT! 


When we sfarted .... we mode you a prom- 
ise! You believed us — you gave us a chance — 
you let us supply your hardware. So we're still 
on the job serving you — some promise — we said 
it, and we meon it! 

BARTON 

I Vaur new service of supply .... the unfailing 
answer to your cries for help when confronted 
by snail-slow, out-dated "emergency" delivery 
schedules and tough terms laid down when items 
were still hard to get! 

BARTON AIRCRAFT SUPPLY CORP. 

138 LIVINGSTON ST. BROOKLYN 1, N. Y. 

Phone; MAjN^5-71 30 


IF the accountants ore 
cemplotning over costs 
IF production is pound- 
ing you tor materials — 



AIRCRAFT 

HARDWARE • FITTINGS 

LATEST SPECS • ANY MATERIAL 

TERMS 

2% ten days 

F.O.B. YOUR PLANT 


AN CONNECTORS 



Cadmium or olive drob fin- 
ish. All comply with gov- 
ernment specifications. 

Let us quote on 
your requirements. 

^^^lUfilgrem ^nJiihtrliD 



Late model 

AIRCRAFT 

MACHINERY 


Model "L" 


SHERIDAN Stretch Forming Machine. 

With leod screws and bulldozer. 

Tension cyl. — 60 tons Die table — 132 tons Max. length — 10' Width — 
48" Horizontal longitudinal type for strefch forming long sheets and 
extrusions. Excellent condition. 


Model 201S-HRNHAM 
FORMING ROLL 
Serial No. 9-41-11 
20' work capacity 
3/16 Aluminum & 14" 
steel. 



PRODUCTION & EQUIPMENT CO. 

3500 West Fori St. Deliolt 16, Mich. 

Coble address — PROEQUIP 
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H-2S 


SEARCHLIGHT SECTION 


AIRPONENTS 

INCORPORATED 



WIRE 

MAGNET 

LITZ 

NICHROME 

SILK 

ENAMEL 

BARE 


HOOK UP 
PLASTIC 
BRAIDED 
KE-L.F. 
TEFLON 


Immediate Delivery 
from Stock 





660 Reekaway Turrtpike 
Lawrence, Long Island, New York 
Adjacent to N. Y. International Airport 

Telephone CSdorhurst 9-6650 
CAA Repair Station No. 3597 
Class 1 & 2 AC 


ATLANTIC & PACIFIC 
WIRE & CABLE CO., Inc. 

1I2-0I Northern Boulevard 
Cost Elmhurst, L. I., N. Y. 


Hitkory 6-1080 




CONNECTORS 


h Stock for Immediate Delivery 



137 HAMILTON ST., NEW HAVEN 11, CONN. SPRUCE 7-2513 


coMPun PROP mmi 

Licensed Repoir Station for 
Metal Propellers 

Certified Magnaflux Inspec- 
tion 

Prop Governors Overhauled 
and Tested 

Specializing in Hydromatics 
for Executive Aircraft 

PICKUP & DHIVCPY 



phone SUcum7-39l1 


ALLEN BRADLEY 

RESISTORS AND POTENTIOMETERS 

ANY TYPES • ANY VALUES 
LEGRI S COMPANY 


H-26 
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SEARCHLIGHT SECTION 


Calling All 
Airline 
Purchasing 
Agents/ 


RADIO 
EQUIPMENT 
and COMPONENT 
PARTS 


KinUI DELIVERY ON QUALITY 

NUW CONNECTORS & TEFLON* WIRE 

DON'T TAKE CHANCES. BUY DIRECT FROM FACTORY DISTRIBUTORS 


i-TENSOLITE 


PARTIAL LISTING 


1. 

2 . 


MN62A, R5/ARN7— ADF Re 
ceivers, Ccmponents, Racks 
ConTrol Boxes, etc. 


2 ART 13 — Transmitters — Cam 

* ponents, Racks, Dynam 
Control Boxes, etc. 

^ MN36C, LP2IA, LP21LM, 

* Loops, Compensators, Motors, 
Gaskets, Internal Cobles, Nose 
Guords, Housings, etc. 

C Suppliers of General Electric 

* and Sylvonia Tubes, Amphenol, 
Simpson, Hickok, Ohmite, IRC, 
Sprague, Aerovox, etc. 

A letter on your Official Station- 
ery will place you on our active 
mailing list. 



|— BENDIX 




HAROLD H. POWELL COMPANY 



AIRCRAFT RADIO 
FAST RELIABLE SERVICE 

Installation - Overhaul - Repair 


cuss 1 & 2 


• USHER AVIATION RADIO 

SfECIXUZINC CUSTOM INSTXLIXTION 
ANO EMSINCCBINC 

MUNICIPAL AIRPORT, NSW HAVEN. CONN. 
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SEARCHLIGHT SECTION 


EXPERT SERVICE FROM NOSE TO 
RUDDER FOR EVERY TYPE AIRCRAFT at 
ATLANTIC AVIATION'S NEW MODERN HANGAR 

The most advanced facilities today in aircraft mointenance ore 
ovailable at Atlantic's gigantic new hangor assuring the aircraft 
owner the finest and most economical service in repairing oil 
types of oircraft, electronic, communicotion, navigation, flight 
control and instrumentation equipment. 



MAINTENANCE & SERVICE AIRCRAFT, INC. 

AIRCRAFT and ENGINE INSPECTION and REPAIR 

Parts & Supplies 

C.A.A. LICENSED MECHANICS 

Marine Terminal 

P. O. BOX 68, LA GUARDIA FIELD, N. Y. 

ILINOiS 7-9296 — lUNOIS 7-6969 


Tube 

Specialists . . . 

SERVING 

AVIATION 

INDUSTRY 

REPLICEMENTS 


5" ^ ELECTRONICS, Inc. 

297 Centrei Ave., Bethpoge, L. i., N, Y, 
WEils t-8600 


S. J„. 

Representatives 
^ Sales ■ Engineering 

Greenwicls. Connecticut 


S.M.S. 

FOR 

AIRCRAFT INSTRUMENTS 
AND 

AIRCRAFT ACCESSORIES 

SERVICE 

REPAIR 

OVERHAUL 


TEL: OLYMPIA 6-5678 

PERSONAL and EXECUTIVE AIRCRAFT 

Buy - Sell - Trade — Flnonce 
^ GRAUBART AVIATION 
"WE OWN THE AIRCRAFT WE SELL" 


CUSTOM EXECUTIVE INTERIORS 
EXTERIOR PAINT 
EXECUTIVE CHARTER 


AIR SERVICE INCORPORATED 

BRIDGEPORT MUNICIPAL AIRPORT 
STRATFORD, CONN. 

Drexel 8-0065 


RIV-TITE 

BLIND • DRIVE PIN • SOLID 

RIVETS 

STAU GAUGES 

ALUMINUM SHEET & BAR 

VOSLER ASSOCIATES. INC. 

34-06 Union St. Flushing, N. Y 


SALES — SERVICE — REPAIR 

PROPELLERS 

AND 

GOVERNORS 


AMPHENOL ELECTRONIC COMPONENTS 



SCHWEBER ELECTRONICS 


MINtOLAHY 
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SEARCHLIGHT SECTION 


AIRPLANES 

AND 

ENGINES 

FOR 

SPECIAL PURPOSES 

will modify or build airplanes 
and engines for your particu- 
lar needs for 

LAND, SEA and 
SNOW OPERATIONS 

Now Available: 


III 


2009 Parmelce St. Compton, Cal. 


L 

U N D 

U 

SEE LUND FIRST 

WHEN BUYING OB SEIUNG 

N 

COMMERCIAL OR MILITARY AIRCRAFT 
ENGINES, PROPELLERS, ACCESSORIES 
INSTRUMENTS, RADIO, SPARE PARTS 

Our technicions, troined in hondling oviotion soles, 
supply end service problems, con ossisi you in 

D 

mony woys - buyirtg, selling, inspecrion and op- 
proisols, overhoulcrg, export pocking and forward- 
ing, export licenses, flight permits, ferrying, etc- 
With our own large worehouses and inventories, 

BOTH BUYERS AND SEILERS LOOK TO US 

* 

Telephone: MUrroy Hill 9-3620 
^ Cable Address: LUNDAVIA 


PARAMOUNT 

ALL THAT 

THE NAME IMPLIES 


A Reliable 
Supplier 

Proven Record 

of 

Dependability 

OFFICE AND WABEHOUSE 


PARAMOUNT 

AVIATION 

SALES 

121-23 JAMAICA AVE. 
RICHMOND HILL 
VIRGINIA 




> LOW 

TJretfr range 
FUEL FLOW 
INDICATING SYSTEMS 

FOR EXECUTIVE AND PRIVATE AIRCRAFT 

NOW AVAILABLE 
FROM OUR STOCK 

Available for single, dual and four-engine application. 
Products of Bendix Eclipse-Pioneer design and engi- 
neering. 

Other ranges olro evarlohie Iron 300 lbs. to 10,000 lbs. per hour. 



I Instrument Associates 


SERVICE ■ OVERHAUL • REPAIR 
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SEARCHLtGHT SECTION 


FOR THE AVIATION INDUSTRY 

WE SPECIALIZE IN 

KOAXIAL CONNECTORS^ 
COAXIAL CABLES ^ 
AN CONNECTORS H 


LARGEST INVENTORY IN THE INDUSTRY 
ORDERS SHIPPED THE SAME DAY 
ALL JAN SPEC. APPROVED COMPONENTS 


[PMCRiSS ILiCTI^OiNlDCS €©. 

222 FULTON ST. Worfft 2-804J NEW YORK 7, N. Y. 


MACHINERY FOR THE 
AIRCRAn INDUSTRY 





ONE SOURCE 

I FOR ALL YOUR 
I AERONAUTICAL 
I REQUIREMENTS 

I Commercial ♦ Military 


COMPANY 
P.O. BOX 173. MINEOLA. L. I., N.Y 
PIONEER 6-6370 





Executive Aircraft 
CONVERSIONS 
DC*3 — Lodestars 
and others 


MINNESOTA AIRMOTIVE, INC. 





WIPlIiER tIRtIttll smici 
HEMIIi; llilD 

South St. Paul, Minnesota 

Lockheed Conversion 


Specialists 



O'HARE FIELD 

CHICAGO INTERNATIONAL AIRPORT 


Boi llS Pork Ridge, III. 
TUiedo 9-2100 



■ CARBURETOR PARTS 
TESTINGEQUIPMENT 
A. & E. ACCESSORI ES 


WHAT DO YOU NEED IN 

AVIATION 

PLUGS— CONNECTORS— CABLES 
RECEIVERS— TRANSMITTERS 
HEAD SETS— PARTS— ETC. 

UNO fen CATALOG 

TALLEN Co. Inc. 

159 CARLTON AVC. 8ROOKLYM 9. N. Y. 
TRIANGlf S-t24l 


CLARENCE CARRUTNERS, 

INC. 


INVERTERS and INVERTER PARTS 



1-30 
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SEARCHLIGHT SECTION 


( ^ABLE 

■ SWAGING 
ABLE ASSEMBLIES 
mABLE 

w TERMINALS 





AN RIVETS" 


STOP NUTS 

•NY TYPE— ANY SIZE 
THEODORE J. MARTIN 


EXECUTIVE PILOTS 

SAVE TIME 

TO BALTIMORE-TO WASHINGTON 
FLY TO FABOLOUS 
FRIENDSHIP INTERNATIONAL 
AIRPORT 

9,000' runways; ILS. ASR. t.o.n. prori- 
sions; post oHIce, bonk, 2 rostouronts. 

and at FRIENDSHIP 

PAN MARYLAND 

AIRWAYS. INC. 

offers EXECUTIVE PILOTS 

TOP FLIGHT SERVICE 


INSTRUMENTS 

Whefber you need 
Insfrumenfs for 
AIRCRAFT OR 
AIRCRAFT 
ELECTRONICS 

Our CAA approved repair 
service is fully equipped to 

Weston — Lewis — Wesf- 
inghouse — G.E. — Liquid- 
ometer — Kollsman — 
Pioneer Instruments, etc. 
including all types of Radio 
Instruments. 

Our large inventory of air- 

PAN MARYLAND 

AIRWAYS, INC. 
Ffionilsliip International Airport, Md. 

Write for Price List 

InstrumentService 

455 B. 67 STREET 

AiAc^uip. Pa>Ui. 

One— WILLIAMS & WHITE 
TRIPLE ACTION 3,000 Ton 

^AN HARDWARE 

FiniNGS 

BOLTS 

NUTS 

SCREWS 

^MS HARDWARE 
^NAS PARTS 
^AN (6 digit) HARDWARE 
CHERRY RIVETS 

M 

Aero Spares Co. 

69j06 WOODSIDE AVE 


WOODSIDE 77, N.Y. 

\ KINGS COUNTY MACHINERY EXCHANGE | 


HAVEMEYEfi 
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SEARCHLIGHT SECTION 


STILL THE LARGEST STOCK OF: 


ARC-1 

ARN-5 

SCR-522 

RC-39 

ARC-2 

ARN-7 

SCR-274 

RC-43 

ARC-5 

ARN-8 

SCR-269 

ART-13 

APN-1 

APN-9 

RC-103 

RTA-1B 


SPARE PARTS & ACCESSORIES FOR ABOVE 
WRITE— WIRE— PHONE 

— mousTKtes.mc- 


Contact 

WILLIAM C. WOLD 


PRATT & WHITNEy AIRCRAFT 

0/57/1/81/TOR 

PARTS— ENGINE OVERHAULS 
Complete 

OVERHAUL and MAINTENANCE 
SERVICE FOR 

DCS's LODESTARS DIS's 

CUSTOM INTERIORS 


AN-MVETS 

FASTENERS 
OF ALL METALS 

— HYDE 

AIRCRAFT SUPPLY CO. 

303 1ST AVE., NEW HYDE PARK, N. Y 
FLORAL PARK 4-3E16 


AIRCRAFT Pratt & Whitr 
ENGINES Wright 
ACCESSORIES 

• HAROLD E. HAPPE • 



SPECIALISTS • 


BUSINESS 

OPPORTUNITIES 

And 

SERVICES 

can be found each week in the 

SEARCHLIGHT 
SECTIOH OF 

AVIATION WEEK 


INDEX 
TO THE 
SEARCHLIGHT 
SECTION 
ADVERTISERS 

I 






I 

nil 

1 
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AVIATION WEEK 

SOARS TO NEW SPACE RECORD 


1955 11-Month Linage Total 
Exceeds Entire 1954 Volume 


d.776 pages of ailverlising lor the itrsl 11 months 

£E5£S5SS 

business gained, AMATION WEEK's 1955 11- 
monlh mark tops the 1954 1 1-month figure of 3,241 
by a gain of 535 advertising pages! . . . This newest 
AVIATION WEEK 


k 


A MeSRAW-HILL PUBLICATION 


yiATION 

week 








Will this blot 
spread . . . 
or shrink? 


Nothing stroces so brutally at human lives as a slum. 

Yet of America's many millions of homes, the blot that 
is a slum covers more than 1 out of every 10 . . . and 
nearly one-half of all our homes are urgently in need of 
repair and basic improvements. 

Will the blot go on spreading? Or will a concerted, na- 
tionwide attack on the causes of slums shrink it. year by 
year, until it is wiped out? Today, this is a challenge to 
every American ... a challenge that musi be met. 

Your conuDUDity . . . your problem ! 

A slum reaches across blocks, across miles, to sit on your 
doorstep and demand a price. 

You pay it in the threat of crime and juvenile delin- 
quency to your family. You pay the price in higher per- 
sonal property taxes to fight the disease and crime and 
poverty that are slum-bred. You pay personally when the 
value of your home sinks as community deterioration 
lakes another step closer. 

Your firm pays when the community where you do 
business goes downhill. Slums automatically mean lower 
purchasing power and less effective labor. 

Good citizenship is good business 
It's good citizenship and good business both for your firm 
lo join efforts to check housing decay ... to slop slums 
before they start. In fact, it’s the responsibility of every 
business, as it is of every other good citizen, lo support 
community improvement efforts. 


Some slums are beyond repair. They should be tom down 
and a fresh start made. Others can be remodeled, made 
to conform to better living standards. So it is up to you 
to get behind every sound program which seeks to pro- 
vide adequate housing for all our people. 

Adding your support to the efforts of the millions already 
attacking the problem, your firm can help stop slums cold 
and put America's housing standards at a new height. 

How (0 get into action 

A group of Americans from every walk of life has formed 
a new, non-profit organization to help combat home and 
community deterioration — The American Council To 
Improve Our Neighborhoods . . . A.C.T.l.O.N. 

Send for a free copy of “ACTION.” It explains what 
A.C.T.l.O.N. is and proposes to do. It also lists book- 
lets, research reports, check-lists, and other materia! 
which can help you protect the housing health of your 
community. Address P. O. Box 500, Radio City Station, 



American Council To Improve Our Neighborhoods 



* 

SCHULX 

DESIGNS 

TESTS 

BUILDS 


TYPE 


FLIGHT PRESSURE REFUELING 
COUPLING AND NOZZLE • 

Designed and developed in con- 
formance with specifications MIL-N- 
25161 and MIL-C-25162. 
Qualification test reports have been 
submitted to Wright Air Develop- 

Currently in production for Air Force, 
Navy and Airframe Manufacturers. 


SCHULZ 

TOOL AND MFC. CO. 


On TWA’s SUPER-i 


Lockheed Constellation’s landing gear . . 


• • 

Elastic Stop^nuts pass this brutal drop test 


Like a blacleless guillotine, this 40-foot-high Lockheed test 
stand hoists landing gear assemblies aloft, spins their wheels 
backward 100 miles an hour, and crashes them down on its 
concrete base. Tons of lead weights simulate the big plane 
the landing gear is designed to carry. 

The Lockheed experiments are directed toward develop- 
ment of lighter, stronger landing gear. These new units in 
turn demand fasteners designed for maximum resistance 
to fatigue failure plus the utmost dependability in terms of 
rated tensile performance and resistance to loosening under 
severe vibration and extreme shock and impact loads. 
Among the planes to benefit from data already secured by 


these punishing tests is the new Lockheed Super G Con- 
stellation, already placed in service by TWA. The Super 
G Connie’s landing gear is only one of the many structural 
sections of the new plane fastened with vibration-proof 
Elastic Stop nuts. 

Elastic Stop nuts with their familiar red locking collars 
have been used on every new air frame developed during the 
last two decades. They have performed satisfactorily under 
the most unpredictable test conditions . . . under normal 
operating conditions . . . and throughout millions of hours 
of rugged combat service. You can rely on flight-tested 
Elastic Stop nuts! 


ElASTIC STOP HUT CORPORATION OF AMERICA 




pt. N79-1125 2330 Vauxhall Road * Union, N. J. 


locking collars are standard on all ESNA fixed fasteners guaranteeing: 


vibration-proof locking 
thread sealing ... no galling 
immediate identification 

adaptability to all shapes and sizes of aircraft fittings 
suitability to production line assembly methods 
extended reusability (ask for ESNA's high re-use 
Nylon Spec. #420). 




